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(g) Thermochromic laminate memlier, and composition and slieet for producing the same. 

@ A thennochromic laminate member capable of reversible change from a metallic luster color to a 
odoriess state, comprises a first layer for regulating the wavelength of reflected light, composed of a 
metal luster pigment, which consists of natural mica surfacially covered with titanium oxide and has a 
grain size of 5 to 100 pm, and a film forming material ; and 

a second layer composed of a thermochromic nnaterial. which consists of an electron donating 
compound, an electron accepting compound, and an organic medium enabling a reversible color- 
(bmDing reaction between said compounds and has a luminodty value of 6 or lower in the colored state 
and a luminodty value of 8 or higher In the cobriess state, and a fQm fbmiing noaterial. 
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Th Dresentinv nM nrelatestoam tallkally lustrous th riwxhromic laminate member of various metallic 
col L su^^gS i siHer. and a coating composition and a sh et adapted to b used in the preparabon of 

"T:n:;::«.:;S^«.ed^ssho«rtngrversiWecolorcha^^^ 
rb iween a first cdotBd Stat and a second colored stat ar almadydisdo8ed.f r xample «.the U S^Pa- 
JnteNr/S. 4,720.301 and 4.732^10. and therms mbers mpl ying such matenals hav 

been commercialized in the fields of temperBture^ndlcatocs. toys, articles for magic etc. . „ ^ 
hZIS there have not been known thermochromfc materials that show, byatemperatured^^^^^ 

vers^S^ Sge between a metallic luster color such as gold or slh«r and a colorless state or another 
colored state nor thermochronic members that clearly exhibit such color change. , ^^^„„ 

^^mpItodterslfythecolorchangeisdisclosedintheJapanoseUtU^ 

ThemeSltr^Jerdisclosedm^^^^ 

luster laver thereby realizing a color change with pearl luster. , 

sin Jliquid crystal is basically odorless and only reflects a certain wavelength by selectn^escat- 

teringoTSsiriiSitr^u 

reS^green-bluV^^^^ Consequently dear color changes cannot be realized when a pearl lustw 
it ZL the Jn. For example, if a pearl luster go^^ 

Ee!7gold gdd-toned .ed, gold-toned yellow. goW-toned green, gold-toned blue, gdd-toned purple and 
rddlJmr^nnotbeobtaJadearohangetDacdprwithoutgddta^ 

Si niameris^mployed the cdor dianges in the order of silver. sBvery red. sih^ery yellow. slh«ry blue, srt- 

"vS^deard^nJetoacdorf^eeft^ 
otamente the behavior is similar and there cannot be obtained dear diange ftom a metallic luster cdor to a 
^i^suTrZiriusto^ 

to a cdorless state, nor to conceal or display the background cdor. „,...h™.teiiirK.<rfBr 

Since gold, silver andothermetallfciusterodofsappeargorgeous aootorctenge^ 

cd<;to another cdor is most .npressive to the spectators and has therelbre been longed for .n the thermo 

•*T.;:Si have readied the piesent im«n.ion «««^^-J--*"«°." «*J^^^ 
nation bv the thermodiromic material and to aUain dear thermal diange to various odors from gdd. silver and 
nSicCr <SrDtffe««itf^ llquU. crystal, the thermodwomternaterial of the P^"» ''-"^-Jj"'^ 
color change in itself, so that it does not requires a dark opaque bad^round. and is still capaUe of 

showing a change between a cdored state and a cdorless state. ,„„s„„«™, 

msmerefb.epossibletodemonstratead«ngefhxnametallfc 
a piglSr ofToW. silver or another metallic luster cdor on a cdore^cotorless van^g layer «^ploy2 
ftS>«^2ntionedthermodm«nlcmate,ial.ltisalsop««IWetode^ 
cSi^rwhTe by forming the cdored-cdorlessthermodiromlclayeronawhit^ 

S^lus^ Sent layer thereon. It is furthermo« possible to demonstrate, to the observer, a cle^^^^^ 
2^ ateito lust^ Lor to another odor by mUing a non-therm«^ 

possible to conceal the underlying cdored layer wHh the metallic luster cdor. TUess '^^^^'^ 

^on cannot be attained in the aforementioned system based on liquid crystal. Also the use a thermo^ 

SSrrmaterial wHh a large hysteresis, so-called cdor-memorizing heat.6ensrtive matenal. diows to retem 

STSerstate after the 1J«I of heat or cddness required for thermal cdor d«nge and to denu.nstete 

iid^dstateinnormaltemperaturerange.Becauseofsud.deartherr^^ 

Lors. the present invention is applicableto various Adds of decoration, interior, toys, stehonary and informa- 

lion.' 

The aspects of the present inventton are as fdtows: ,^t«„^i-, 

1 A thermodiromic laminate member capable of reversibte change from a metellic luster cdor to a cotor- 

''1^a!!;sSr^?Utingthewavdengthofrefl«^ 

consists of natural mica surl&dally covered with titenium oxide and has a partide size of 5 to 100 n m. 

and a film forming nrwterial; and 

B) a second layer composed of a thermodiromic material, whidi oonsiste of an dedion donahng com- 
• pound, an electron accepting compound, and an organic medhim enabling a 'T^*^^^^^ 
Action between said compounds and has a luminocity value of 6 or lower in the cdored state and a 
luminodty value of 8 or higher in the cdorless state, and a film forming matenal. 
2. A tSJiomic laminate member capable of reversible change from a metallic luster odor to a cotor- 

l#»<5s state accordinq to the aspect 1, comprising: 

A^aLti^erlSregulating the wavdength of refleded light sdededfhxnW 



EP 0 523 888 A1 



btained by a coating composed compound of a m tel lust r pigment, which consists of nahital mi« 
sSr«WcJl^litHan«m xid and has a particle size of 5 1 100 jun. a f Urn forming m^a^ 

"rvid ;and(b)am tallfc Nister sh etmo.ded*omam ^^^^ '-'^7^ 

natural micasurfadallycov redwithUtanium xid and has a particle siz f5t 100 pm, and synthetic 

m r^eSnd lay r 8 lected from (a) a coated layer btain d ftom a coating composition composed of 
ather^ri-^teS^hichc^^^ 

telrJTa^^nic mei^ium enabling a reversible color-forming reaction 

TdhraLil^lty value ofeor lower in the colored state andaluminodtyv^^^^^^ 

XleL state a f Bm forming material and a vehicle, and (b) a thermochromic sheet molded from a 

S3^Tc iJZfal whid^ consists of an election donating compound, an electron accepting com- 

^,lT^Z o^ilm Enabling a re^^^ 

SraluminSityvalueofeor lower in thecdore^ 

okTnint^^ to the aspect 1^ 2. wherein the second thermochromic layer ^"^'"^ » 
ElTJSc Sed dye or p^m«,t. and the mbcture has a luminodty VI of 6 or lower '-^^^ 
S sS and a luminU V2 of 4 or higher in the cotor.d«,inished state, said lum.noc*es sat«f ying 

4 A?eTr,;^h.^ic laminate m^^ 
Jkrnl;t^^Ztoanyoftheaspects1to3.furt^ 

EfeSon^e^S tolhe thermochmmiclayerof said laminate member, is composed of a non-ther- 
?oS^mmT«r.S dJs or pigment and a film fbrming material, has a lumlnocity V3 of color densrty of 4 
TrCran^SSfl^a «J2on V3 - V4 > 1 . wherein V4 is ^ 

5 Tth^ ^rn^r'aS!! member according ,» any of the aspects 1 to 4 and capabte of reve^ible 
chanTf^aT^rkisler color to a colorless state or pale yellow or a dye or p^ment color. «Jerem 
SSLicmaterialconsb.8ofmic,ocapsuiesend<«inganele^^^ 

tron accepting compound and an oqanic medium capable of causing a revereible color-forming reaction 

??LTSSc granular material formed into powder state by cutting the thermochromic laminate 
memra^TtoanyoftheaspectsltoSandoapableofmve^ible*^^^ 

IsJ^ lT?a3«pSeo,reve3blecl^^^ 

rriwcliquid coating composition tbr ibrming a thermochromic laminate member capable of reversible 

rhnnoe from a metallicluster color to a colorless state, consisting of: 
Ta S^^P^iBon compound of a metallic luster pigment conslsUng of nabual m«a surfacally 
covered wiht titanium oxide, a film forming material, and a vehicle; and 
ra^hCcom!Uillonco.«posedofathermochn,micmaterial.whichcons^^^ 
2mS a"SSaocep^ material, and an crganicmedium^^^^^^ 
S^TS maSon between said compounds and has a luminodty value of 6 or lower in the c«^«-de- 
7JZH^a luminodty value of 8 or higher in the odorless state, a film fdrmmg matenal and 



9 At^Zid coating composHion according totheaspedSandcapabteofrBvers^^ 

dirctSeJ^^tortoa<Jeorp^mentcdcr.wherdnthecoalingcompodtioncomp^^^ 

S«5r th~f »m fbm^ing material and the vehide contains a no^thermochromic cdored dye or pjgmen^ 

r^Tem«^system.ialuminoci.yV1d6orlowerinthecd^^^ 

of 4orhigherinthecdor.dlmlhishedstate.saidluminodtles8absfyingardabonV2- V1 > 1. 

fo A thSquid coating composition for forming a thermodimmic laminate member capable of odor 
chanoe to a non-thermochromic dye or pigment odor, comprising: . ^ , . ^^^^lu, 

A?a S>X composition composed of a metallic luster pigment consisting of natural mica surfa«ally 
Sver^SrnLoxideand'SS^^gaparedesizeofS.olOO^m.afi^ 
B)athermod,tomiccomposHionsdededfh«i(a)acoating composition composedofatherTO^^ 

mie^ w^ich consists^ an dednx, donating compound, an dedmn accepbng «»nH)«'"«'f^J" 
oZTmedi capable of causing a raversiWe cdor-forming readion of said compound sand h^a 
Sn^ofeorlolerinthecdor-ievelopedstatean^ 
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afOmf rmlng material and a vehid , and (b) a (x>ating apposition composed of a thermochromicma- 
t rial, wtiicH consists of an lectron d nating compound, an lectron accepting comp und and an r- 
ganic medium capable of causing a reversibi color-forming reacti n of said comp unds, and ha a 
luminodty f6 rfowerinth cdor-d v I pedstateandalumin cityofS rhigh rintti colorless state. 
5 and a non-th rmochromic colored dy orpigm nt,withth mixed syst m having a luminodty VI f6 

or lower in th col r-d v loped state and a lumin dty V2 of 4 or higher in th color-diminished stat , 
said luminodties satisfying a relation V2 - V1 > 1 ; and 

C) a coating composition composed of a non-thermochromic dye or pigment, a film forming material 
and a vehide, having a luminodty V3 of 4 or higher and satisfying a relation V3 - V4 > 1 , wherein V4 
10 is the luminocity of the thermochromic material in the color-developed state. 

11 . A coating composition according to any of the aspect 8 to 10, for forming a thermochromic laminate 
member capable of reversible change from a metallic luster color to a colorless or pale yellow state or a 
dye or pigment color, wherein the thermochromic material consists of microcapsules enclosing an electron 
donating compound, an electron accepting compound and an organic medium capable of causing a rever- 
ts sible color-forming reaction of said compounds. 

12. A sheet for forming a thermochromic laminate member capable of reversible change from a metallic 
luster color to a colorless state, comprising a combination of: 

A) a metallic luster sheet molded from a metallic luster pigment consisting of natural mica surfadalty 
covered with titanium oxide and having a partide size of 5 to 100 ^m, and a synthetic resin; and 
20 B) a thermochromic sheet molded fironi a thermochromic material, which consists of an electron don- 

ating compound, an electron accepting compound, and an organic medium capable of causing a re- 
versible color-forming reaction of said compounds and has a luminocity of 6 or lower in the color-de- 
veloped state and a luminocity of 8 or higher in the colorless state, and a synthetic resin. 

13. A sheet for according to the aspect 12. for forming a tiiermochromic laminate member capable of re^ 
25 versible change from a metallic luster color to a dye or pigment color, wherein the thermochromic sheet 

comprises, in addition to the thermochromic material, a non-thernK)chromic colored dye or pigment, and 
has a luminocity VI of 6 or lower in the color-developed state and a luminocity V2 of 4 or higher in the 
color-extinguished state, wherein said luminodties satisfy a relation V2 - VI > 1. 

14. Three combined sheets for forming a thernK>chromic laminate member capable of reversible change 
30 from a metallic luster color to a dye or pigment color, comprising: 

A) a metallic luster sheet molded from a metallic luster pigment consisting of natural mica surfadally 
covered with titanium oxide and having a grain size of 5 to 100 ^m, and synthetic resin; 

B) a ttiernrK>chromic sheet selected from (a) a sheet molded from a thermochromic material consisting 
of an electron donating compound, an electron accepting compound and an organic noedium capable 

35 of causing a reversible color-forming reaction of said compounds and having a luminocity of 6 or lower 

in ttie cdor-generated state and a luminocity of 8 or higher in the colorless state, and (b) a sheet molded 
from a thermochromic material consisting of an electron donating compound, an electron accepting 
compound and an organic medium capable of causing a reversible color-forming reaction of said com- 
pounds and having a luminocity of 6 or lower in tiie color-generated state and a luminodty of 8 or higher 

40 in the colorless state, and a non-thernrKx;hromic colored dye or pign^ent, wherein the mixed system has 

a luminodty VI of 6 or lower in ttie color-generated state and a luminocity V2 of 4 or higher in the color- 
diminished state, said luminodties satisfying a relation V2 - VI > 1 ; and 

C) a colored sheet composed of a non-thernKx:hromic colored dye or pigment and syntiietic resin, and 
having a luminodty V3 which satisfies a relation V3 - V4 > 1 . wherein V4 is ttie luminodty of tiie ther- 

45 mochromic material in the color-generated state. 

1 5. Combined sheets according to any of the aspects 12 to 14, for forming a therochromic laminate member 
capable of reversible change Irom a metallic luster color to a odorless or pale yellow state or a dye or pig- 
ment color, wherein the thermochromic material consists of microcopsules endosing an electron donating 
compound, an electron accepting compound and an organic medium capable of causing a reversible color- 
so forming reaction of said compounds. 

16. A thermochromic laminate member according to any of the aspects 1 to 15. wherein the metallic luster 
pigment is selected from a gold luster pigment consisting of natural mica surfadally covered witti titanium 
oxide of 41 - 44 wt% with an optical thickness of 180 - 240 nm, and having a partide size of 5 - 60 pm, a 
gold luster pigment consisting of natural mica surfadally covered with titanium oxide of 30 - 48 wt% witti 

55 an optical ttiickness of 140 - 240 nm, and having a grain size of 5 - 60 a gold lusted pigment consisting 
of natural mica surfadally covered witti titanium oxide of 30 - 48 wt% and with a norvthermochrorhfc col- 
ored pigment of 0.5-10 wL%, with a combined optical ttiickness of 140 - 240 nm. and having a partide 
size of 5 - 60 pm, a silver luster pigment consisting of natural mica surfadally covered wjtti titanium oxide 

4 
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of 16 - 39 wL% with an optical thickness of 110 - 170 nm, and having a partide size of 5 - 100 m, and a 
m tallic luster pigment consisting f natural mica surfacially cover d with titanium oxid of 45 - 58 wt% 
with an optical thickness of 245 - 415 nm. and having a parttel size of 5 - 60 jim. 
17. Athermochromiclaminat memt)eracc rding to the asp cl 16, wherein th m talllclust rpigm ntis 
5 s lected from a m tallks luster pigm nt consisting of natural mtea surfedally covered with titanium xide 
of45-5Bwt%andth n with iron xid of4- 10 wt% with a combined ptical thfckness of 245 - 415 nm. 
and having a partide size of 5 - 60 pm. a metallic luster pigment consisting of natural mica surfaciafly cov- 
ered with titanium oxide of 435 - 58 wt% and then with a non-thermochromic colored dye or pigment of 
0.5 - 1 0 wt% with a combined optical thickness of 245 - 415 nm. and having a partide size of 5 - 60 jun, 
10 a metallte luster red pigment consisting of natural mica surfacially covered with titanium oxMe of 45 - 47 
wt% with an optical thickness of 245 - 275 nm. a metallic luster purple pigment consisting of natural mica 
surfadally covered with titanium oxide of 48 - 50 wL% with an optical thickness of 280 - 31 0 nm, a metallte 
luster blue pigment consisting of natural mfca surfadally covered with titanium oxWe of 51 - 54 wt% with 
an optical thickness 315 - 350 nm, or a metallic luster green pigment consisting of natural mica surfedally 
15 covered with titanium oxide of 55 - 58 wL% with an optfcal thickness of 375 - 41 5 nm. 

The metallic luster pigment, to be employed in the present invention, is a gdd, sih^er or other metallic luster 
pigment, as will be explained in the fdtoiwng. 

The gold luster pigment can be example be a gold luster pigment consisting of natural mica partides of 
which surface is covered with titanium oxide, a gold luster pigment consisting of natural mica partides of which 
20 surface is covered with titanium oxWe and then with iron oxide, or a dichroks gdd luster pigment in whfch saki 
titanium oxide coating is covered with a non-thermochromIc cotored dye or pigment 

More specif ically. the gdd luster pigment can be a gdd luster pigment consisting of natural mica partides 
of which surface is covered with titanium oxkle of 41 - 44 wL% with an optfcal thickness of 180 - 240 nm, and 
having a partide size of 5 - 60 nm. a metaUic luster pigment consisting of natural mica partides of which surface 
25 is covered with titanium oxide of 30 - 48 wL% and then with iron oxWe of 4 - 10 wL% with a combined opttoal 
thickness of 1 40 - 240 nm, and having a parttele size of 5 - 60 (im. or a dichrbic goM luster pigment consisting 
of natural mica partides of which surface is covered with titanium oxide of 30 - 48 wt% and then with a non- 
thermochromic colored dye or pigment of 0.5 - 10 wL% with a combined optical thickness of 140 - 240 nm. 
and having a partide size of 5 - 60 jum. The gdd luster pigment can exhibit gdd cdor within the numerical ranges 
30 mentioned above, by selectively transmitting the light of wavdength of purple cotor and reflecting the light of 
wavelength of complementary yellow cdor. Outside said ranges, the pigment either loses the selective absort>- 
ing character or can no tonger exhibit gdd color even If the selective absorbing character remains. 

Also the gdd luster pigment consisting of natural mtea partides surfacially covered with titanium oxide and 
further covered with Iron oxide has. in additten to the above-mentk>ned selective spectral reflection and trans- 
35 misston, the property of iron oxWe itself of absorbing the purple light and reflecting the yellow light, thereby 
exhibiting a reversible change from more vivid gdd cotor to pale yellow cdor. Since the coating layer is cdored 
pale yellow because of the cdor of iron oxWe itself, it appeas pale ydlow even If the background is white. If 
the coating amount of titanium oxide Is less ttian 30 wt.%. suff telent gdd cdor can only be obtained by increas- 
ing the coating amount of iron oxkJe in excess of 10 wL%. but. in such case the metallte luster layer always 
40 exhibits gdd color, so that a dear cdor change is not exhibited by the cdor change of ttie thermochromte ma- 
terial. Also if tiie coating amount off titanium oxWe exceeds 48 wt%. the sdectively reflected light is no longer 
yellow, so ttiat dear gold cdor cannot be obtained even if a coating with iron oxide is provided thereon. Also 
the above-mentioned effect of iron oxWe cannot be obtained when ttie coating amount ttiereof is less ttian 4 
wt.%. On ttie other hand, in case ttie coating amount of Iron oxkle exceeds 10 wt%. ttiere is obtained gold 
45 cdor, but the metallic luster layer always appears gdd cotor and a dear cdor change cannot be obtained by 
the cdor change of the thermochromic material. 

In case Iron oxide is used in combination, it is most effective, for obtaining gdd luster color, to form an Iron 
oxide film on a titanium oxide coating. If ttie titanium oxide layer is fomred on ttie iron oxWe layer, ttie effect of 
iron oxide will be reduced because of the strong reflective effect of titanium oxide. Also if titanium oxide and 
50 iron oxide are present in mixed slate, ttie reflection eff fclency of iron oxide becomes lower ttian in ttie structure 
with upper iron oxide layer, because ttie reflected light from iron oxide wUI be partially intercepted by titanium 
oxide. 

If the iron oxide layer, having the property of absort)ing purple light and reflecting ottier lights which appear 
as yellow, is provided on the titanium oxide layer, it provides an effect of deepening ttie gold luster color obtained 
55 by ttie titanium oxWe layer, because the ref leded light from such upper iron oxide layer is not Intercepted by 
any other layer. 

Also ttie gdd luster pigment consisting of natural mtea partides surfacially coated witti titanium oxide and 
furttier witti a non-ttiermochromic colored dye or pigment can exhibit more variable color dianges, depending 
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n the color of such non-th rmochromlc dye r pigm nt F r exampi . in combination with a black-white ther- 
mochromic lay r. th re can b xhlbited a r v rsibl change b tw n gold color and a colored state, such as 
between gold color and pink col r. or between gold color and blue color. If th coating amount of titanium oxid 
is less than 30 wt%. it is difficult to btain suff teient g Id color, and gold color cannot be obtain d if the n n- 
thermochromlccotoreddy or pigment Is coated. Also if said coating amount xceeds48wt%.g6ld color can- 
not be btained since th selecliv ly reflected light Is no I ngery Itowlfth coaling amount fthen n-th r- 
mochromic colored dye or pigment is less than 0.5 wt%, the colored state cannot be obtained with a sufficient 
density. Also rf said coating amount exceeds 1 0 wt%. the gold color cannot be exhibited because the density 
of the colored state Is too high. Therefore, within the aforementioned ranges, the pigment can have the propery 
of selectively transmitting the light of wavelength of gold color and reflecting the light of wavelength of conv- 
plementary color. Outside said ranges, it either loses the spectral selecthfity, or does not exhibit gdd color even 

if the spectral selectivity is retained. 

Also a thermochromic layer containing a coloring material consisting of a non-thermochromic dye or pig^ 
ment exhibits a reversible change from gold luster color to the color of saki coloring material. Since the gold 
luster pigment layer is translucent, the color of a non-thermochromic coloring layer placed thereunder can be 
exhibited simultaneously with the thermal color variation of the themrochromic layer. Also the characters or pat- 
terns in the underlying non-thermochromic coloring layer can be concealed in the colored state of the thermo- 
chromic layer, but the concealing effect can be enhanced by the light reflecting effect of the gold luster pigment 
layer, in comparison with the concealing effect sddy by thermal color change. 

In the present invention, the optical thickness of the coating layer means the refractive index times the geo- 
metrical thickness, and is related with the reflection of a certain wavelengtti. More specifically, a certain optical 
thickness causes tiie reflection of a certain light, and a titanium oxide coating layer formed, on ttie surface Of 
natural mica, with a thickness of 180 - 240 nm reflects ttie light of gold color in the spedral regton of 550 - 600 
nm. 

The sih/er luster pigment consists of natural mica partides surfadafly coated with titanium oxWe of 16 - 
39 wt.%, with an optical ttiickness of saW coating layer of 110 - 170 nm, and witti a particle size of 5 - 100 nm. 
The above-mentioned numerical ranges prevent the spectral selectivity In the reflected light Outside said rang- 
es, the reflected light shows spectral selectivity, thus being colored and not appearing as silver. The titanium 
oxide layer of the above-mentioned optical characteristics reflectis the light of silver color in the spectral range 
of 380 - 700 nm. 

The thermochromic layer containing a coloring material consisting of a non-thermochromk: dye or pigment 
can exhibit a reversible change from the silver luster color to the colored state of the coloring material. Since 
the silver luster pigment layer is translucent, ttie cOlorof a non-ttiermochromic coloring layer placed ttiereunder 
can be exhibited simultaneously with ttie ttiermal color variation of ttie ttiermochromfc layer. Also ttie characteis 
or patterns in the underlying non-ttiermochromic coloring layer can be concealed in ttie colored state of ttie 
ttiermochromic layer, but ttie concealing effect can be enhanced by ttie light reflecting effect of the silver luster 
pigment layer, in comparison witti ttie concealing effect solely by ttiermal cotor change. 

The metallic luster pigment to be employed in ttie present Invention consists of natural mica particles sur- 
fadally coated with titanium oxide and has a metallic luster color. An Iron oxide coating may also be provided 
on ttie titanium oxide layer. Also ttiere may be employed a dichromatic metallic luster pigment in which ttie ti- 
tanium oxWe coating is covered wltti a non-ttiermochromic colored dye or pigment 

l^ore specifically, said metallic luster pigment consists of natural mica partides whfch are surfadally coated 
witti titanium oxide of 45 - 58 wt%, witti an optical thickness of ttie coating layer of 245 - 415 nm. and have as 
partide size of 5 - 60 jun, or natural mica partides which are surfadally coated wfth titanium oxide of 45 - 58 
wt.% and fiirttier witti iron oxide of 4 - 10 wt%. witti an optical ttiickness of ttie coating layere of 245 - 415 nm, 
and have a partide size of 5 - 60 jun. There can also be employed a dichroic metallic luster pigment consisting 
of natural mica partides surfadally coated witti titanium oxide of 45 - 58 wt% and furttier witti a non-ttiermo- 
chromic colored dye or pigment of 0.5 - 10 wt%. witti an optical ttifckness of ttie coating layere of 245 - 415 
nm and with a partide size of 5 - 60 ^m. 

The mica coated with titanium oxide has ttiefunction of reflecting ttie light of a particular wavelengtti, among 
ttie visible spectral range from red to purple, and reflecting ottier lights, depending on ttie coating weight and 
optical ttiickness of titanium oxide. On ttie other hand, ttie reflected light beare metallic luster, because mica 
does not cause random scattering but reflects light in parallel state. The light transmitted by ttie first layer is 
absort)ed by ttie second ttiermochromic layer. A particular metallic cdor can be exhibited because ttie light of 
a specified wavelengtti witti metallic luster is ttius reflected. 

Also ttie metallic luster pigment, consisting of natural mica partides surfadally coated witti titanium oxide 
and furttier with iron oxide exhibits reversible change from a metallic luster color to pale yellow color, because 
ttie property of iron oxide for absorbing violet light and reflecting yellow light is added to the above-mentioned 

6 
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sel ctive spectral ref I cd n and transmissi n. 

If th coating amount of titanium xld xceeds 58 wt%, the metallic lust r color cannot b obtain d be- 
caus of th det riorated spectral selectivity. Als a coating amount f iron oxide I ss than 4 wL% d es not 
provid sufficient effect of iron oxide m ntion d above, and a coating am unt exceeding 10 wL% provides a 

5 metallic luster col r but does not provid a dear col r change from th nfwtallic lust r color because th color 
of iron oxide is xcessively strong. 

. In case iron oxide is used in combination, Jt is most effective to form the iron oxide f jlm on the titanium 
oxide film, in order to obtain the change from the metallic luster color to pale yellow color. If titanium oxide Is 
coated on iron oxide, the effect thereof will be reduced because of the high reflecting efficiency of titanium 

10 oxide. 

Also in case iron oxide and titanium oxide are present in mixed manner, the reflection efficiency of iron 
oxide becomes lower, in comparison with the structure containing the iron oxide in the upper layer, because 
the reflected light from iron oxide is partially intercepted. 

If the iron oxide layer, having the property of absorbing violet light and reflected other lights which appear 
15 as yellow, is provided on the titanium oxide layer, it provides a color change from the metallic luster color, ob- 
tained by the titanium oxide layer, to pale yellow color, because the reflected light from such upper iron oxide 
layer not intercepted nor absorbed by any other layer. 

Also the metallic luster pignient consisting of natural mica partides surfaciaily c^ 
and further with a non-thernnochromic colored dye or pigment can exhibit more diversified color changes, de- 
20 pending on the color of such non-thermochromic dye or pigment For example, in combination with a black- 
white thermochromic layer, there can be exhibited a reversible change between a metallic luster color and a 
cdorisd state, for example between a metallic luster color and pink color or between a metallic luster cok>r and 
blue color. If the coating anKHjnt of titanium oxkle is less than 45 wt%, metallic luster color is difficult to obtain 
in sufficient nnanner, and cannot be obtained if the non-thermochromic colored dye or pigment is coated. Also 
25 If sakJ coating amount exceeds 58 wL%, suff ident metallic luster color cannot be obtained because of the de- 
. teriorated spectral selectivity. 

If the coating amount of the non-thermochromk: colored dye or pigment is less than 0.5 wt%, the colored 
state cannot be obtained witii a sufficient density, and if said coating amount exceeds 10 wt%, ttie contrast 
between ttie metallic luster color and the colored state becomes smaller because ttie density of said colored 
30 state is excessively high. 

Therefore, within ttie above-mentioned ranges, the pigment can have ttie property of selectively transmit- 
ting ttie light of wavelengtti of metallic lusteir and reflecting ttie light of wavelengtti of complementary odor. Out- 
side said ranges, it eittier loses ttie spectral selectivity, or does not exhibit ttie metallic luster cdor even if the 
spectral sdectivity is retained. 
35 Also a thermochromic layer containing a cdoring material consisting of a non-thermochromic dye or pig- 
ment exhibits a revereible change from ttie metallic luster cdor to the cdor of saki cdoring material. Since the 
metallic luster pigment layer is translucent, ttie cdor of a non-ttiermochromic cotoring layer placed ttiereunder 
can be exhibited simultaneously witti the thermal cdor variation of ttie thermochromic layer. Also ttie charactere 
or patterns in ttie underlying non-thermochromic cdoring layer can be concealed in the cdored state of the 
40 ttiermochromk: layer, and the concealing effect can be enhanced by ttie light reflecting effect of the metallic 
luster pigment layer, in comparison with the concealing effect solely by thermal cdor change. 

The therrnochromto layer is based on a thermochromic material containing an dectron donating cdor-form- 
ing compound, an electron accepting compound, and an organic medium capable of causing a reversible cdor- 
forming reaction of said compounds. Examples of such ttiermochromte material indude those disdosed in ttie 
45 aforementioned Japanese Patent Publication No. 51-35414, such as: 

(1) a reversible thermochromk: material essentially composed of (a) an dectron donating cdor-forming or- 
ganic compound, (b) a compound having a phenolic hydroxyl radical, and (c) an aliphatic straight-chain 
monohydroxylic alcohd without polar substituent; 

(2) a reversible ttiermochromic materid essentially composed of (a) an electron donating cdor-forming or- 
50 ganic compound, (b) a compound having a phenolic hydroxy! radicd, and (c) a compound selected from 

esters obtained from aliphatic monohydroxylic alcohds wittiout pdar substituent and aliphatic monocar- 
' bpxylic acids without pdar substituent; 

(3) a reversible thermochromic materid essentially composed of (a) an dectron donating cdor-forming or- 
ganic compound, (b) a compound having a phenolic hydroxyl radical, and (c) a compound sdected from 

55 a group consisting of a higher aliphatic monohydroxylic dcohol wittiout polar substituent, and an ester witti- 
out polar substituent obtained from an aliphatic monocarboxylic add without polar substituent and an ali- 
phatic straight-chain monohydroxylic alcohol without polar substituent, and contained in microcapsules; 
and 
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(4)athermochromicmateria]ess ntially composed of (a) an lectron donating col r-f rming rganicc nrv 
p und,(b) a compound having a ph n lie hydroxyl radical, and (c) a compounds I cted from a group con- 
sisting of a high r aliphatic mon hydroxylic alcoh I with ut polar sul>stitu nt, and an ester without polar 
substitu nt obtain d from a higher aliphatic m n carboxylic acid without polar substitu nt and an aliphatic 
5 straight-chain monohydroxylic alcoh i without p lar substitu nt. and dissolved or dispers din a vehicle. 
The th rmochromic material is most preferably contained in microcapsules, becaus it is maintained in a 
same composition and can exhibtt constant effect under different conditions of use. 

Also there can be employed a thermochromic material containing a color-memorizing thermochromic cam- 
pound with a targe hysteresis as disclosed in the U.S. Patent No. 4,720,301. In such compound, the curve in- 
fo dicating the change of color density as a function of temperatuie is significantly different in case of temperature 
elevation from a lower temperature to the color-varying temperature region and in case of temperature lowering 
from a higher temperature to said color-varying temperature region, and, the state varied below the color-vary- 
ing point of the lower temperature side or above the color-varying point of the higher temperature side can be 

retained at the no rmal temperature range. 

IS «=Tlie5iSmoch1wTiicJa^^ 
<c;silver:orotherrmetaliiclusterpigm^ 
^forming materialr ^ 

Examples of said film forming material Include ionomer resin, isobutyrene-maleic anhydride copolymer res- 
in, acrylonitnle-acrylic styrene copolymer resin, acrytonltrile-styrene copolymer resin, acrylonitrile-butadiene- 
20 stryrene copolymer resin, acrylonitnle-butadiene-styrene copolymer resin, acrylonitrile-polyethylene chloride- 
styrene copolymer resin, ethylene-vinyt chloride copolymer resin, ethylene-vinyl acetate copolymer resin, ethy- 
lene-vinyl chloride graft polymer resin, vinylidene chloride resin, vinyl chloride resin, chlorinated vinyl chloride 
resin, vinyl chloridevinylidene chloride copolymer resin, chlorinated polyethylene resin, chlorinated polypropy- 
lene resin, potyamide resin, high-density polyethylene resin, medium or low density polyethylene resin, low- 
25 density linear polyethylene resin, polyethylene terephthalate resin, polybutyrene terephthalatB resin, polycar- 
bonate resin, polypropylenei resin, high-impact polystyrene resin, po^^^^ polymethyistyrene resin, 
pdyacryllc ester resin, polymethylmethacryiate resintepoxyaaylate resin^alkyl phenol resin, rosin-denatured 
phenolic resin, rosin-denatured alkyd resin, phenolic resin-denatured allcyd resin, epoxy resin-denatured alkyd 
resin, styrene-denatured alkyd resin, acrylate-denatured alkyd resin, aminoalkyd resin, vinyl chloride-vinyl 
30 acetate resin, styrene-butadiene resin, epoxy resin, unsaturated polyester resin, polyurethane resin, vinyl acet- 
ate emulsion resin, styrene-butadiene emulsion resin, acrylic ester emulston resin, watersduble alkyd resin, 
water-soluble melamine resin, water-soluble urea resin, water-soluble phenolic resin, water-soluble epoxy res- 
in, water-soluble polybutadiene resin, and celliilose derivatives such as cellulose acetate, cellulose nitrate and 
ethyl cellulose. 

35 In the present inventk>n, the above-nr)entk>ned resins are collectively called synthetic resins, and the film 
forming materail is suitably selected from said resins according to the purpose. 

(€ach of ^le layere of the thermod^^ 
plyingiacbating coniposition. 

Said (gating composition is abbve^inentipned f jlm form as alkylphenol 

40 resin, rosin-denatured phenolic resin, resin-denatured alkyd resin, phenolic resin-denatured alkyd resin, epoxy 
resin-denatured alkyd resin, styrene-denatured alkyd resin, acrylae-denatured alkyd resin, aminoalkyd resin, 
vinyl chloride-vinyl acetate resin, styrene-butadiene resin, epoxy resin, acrylic ester resin, unsaturated poly- 
ester resin, polyurethane resin, vinyl acetate emulston resin, styrene-butadiene emulsion resin, acrylic ester 
emulston resin, water-soluble alkyd resin, watersoluble melamine resin, water-soluble urea resin, water-soluble 
45 phenolic resin, water-soluble epoxy resin, water-soluble polybutadiene resin or cellulose derivative, dissolved 
' of dispersed in a vehicle such as water or organic soh^enL^^ 

Also each of the layers of the thermochromto laminate member of the present inventton may be composed 
of a molded sheet, containing the pigment or the thermochromic material in synthetic resin. 

' In such sheet there is employed the abovementtoned film forming materisd such as ionomer resin, isobu- 
50 tyrene-male to anhydride copolymer resin, acrylonitrile-acrylic styrene copolymer resin, acrylonitrile-slyrene co- 
polymer resin, acrylonitrilebutadiene-styrene copolymer resin, acrylonitrile-chlorinated polyethylene-styrene 
copolymer resin, ethylene-vinyl chloride copolymer resin, ethylene-vinylidene acetate copolymer resin, ethy- 
lene-vinyl acetate-vinyl chloride graft copolymer resin, vinylidene chloride resin, vinyl chloride resin, chlorinated 
vinyl chloride resin, vinyl chloridevinylidene chloride copolymer resin, chlorinated polyethylene resin, chlorin- 
55 ated polypropylene resin, polyamide resin, high-densHy polyethylene resin, middle- or low-density polyethylene 
resin, linear low-density polyethylene resin, polyethylene terephthalate resin, polybutyrene terephthalate resin, 
polycarbonate resin, polystyrene resin, high-impact polyetyrene resin, polypropylene resin, polymethyistyrene 
resin, polyacrylic ester resin, polymethylmethacrylate resin, epoxy resin epoxyacrylate resin, alkyd resin or 
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polyur than resin. 

Th laminate m mbjjm yj) pr pared by the c ombination of sheets and cx>ated f Qms. 
iTtrlnetaliic'luster pigment layer preferably employs transparentl^in. 

^TKeJamihate m mb rm ay b f rm ed on the surface of a su^^^ p ndentartid 

5 without substrate. 

p:hesul»traf Tdahnot^nlyte tofyanoiu8kihdSrbutalsobeth^_s^^^ ^ 

, Thus the thernrio^romic laminate manber^^ formed on the surfai^Marndded.artide.to obtajn a ther- - 
sjri^hj^ic molded artid paper, synthetic paper, doth, non-woven doth; " 

7esither, synthetic leather, plastics, glass, ceramic^, me6l, wood and stone. yMsb:the sutxstrate'ne^^^ 
10 ,-essarily be flat but can'have ban ondular or fiber-shaped surface.^ 

Thelaminate member can be formed by a knwon method of printing, such as screen printing, offiset printing, 
gravure printing, tampon printing or transfer printing, or coating such as brush coating, spray coati ng, electro- 
Staticj »atiog, electrodeposition coating, flow coating, roller coating or immersion coating. It can also 6eob- 
tained by adhering a film sheet formed by extrusion molding, or by multi-layer molding of the thermochromic 
15 layer and ttie metallic luster pigment layer. 

Furthermore, if necessary, each of the metallic luster pigment layer and the thermochromic layer may be 
added with an additive or additives, such as ultraviolet absorbing agent, infrared absorbing agent, antioxidant, 
singlet oxygen quencher, antiaging agent, antistetic agent, polarity enhandng agent thixotropy providing agent, 
defoamer, stabilizer, plasticizer, flame retardant, lubricant and foaming agent 
20 The thermochromic laminate member of the present invention, induding a metallic luster pigment layer of 
gold, silver or ottier metallic color laminated on a ttiermochromic layer, allows the user to observe ttie color 
change in said thermochromic layer tiirough said metellic luster pigment layer, there can be demonstrated va- 
rious color changes involving metallic luster, through ttie multiplying effect of the coloring and transmission, 
resulting froni ttie selective interference of the visible wavelengtti region depending on ttie coating weight and 
25 optical thickness of titanium oxide on ttie natural mica partides. and of the reflection and absorption of the ther- 
mochromic layer on ttie luminocity of the visible light More specif ksally. ttie mica varies ttie wavelength of the 
reflected light depending on ttie coating amount or the ttiickness, of the titanium oxide coating. For example, 
mica, coated with titanium oxide witti an optical thk:kness of 180 - 240 nm so as to selectively reflect the yellow 
light and transmit the violet light appears as gold color in case the underlying layer is black, since tiie trans^ 
30 mined violet light is absort)ed by ttie underlying black layer and ttie yellow light of 550 - 600 nm alone is re- 
flected. On ttie ottier hand, if the underlying layer is white, the transmitted vk)let light is also reflected by sakJ 
' underlying layer. Thus it appears as white, as all ttie visible spectral regton is reflected. Therefore, by a rever- 

sible change between black and white in the underlying ttiermochromk; layer, ttie observer can observe a re- 
versible color change between gold and white. 
35 If ttie optical ttik:kness is outekle the above-mentioned range, the gold color is not exhibited since the re- 
flected light is not wittiin ttie wavelengtti range of 550 - 600 nm. 
C-ln:the^!^^^ in ^ich pigment layer of silver cotor is laminated on the ttierm^ 

Ctayer7tti&user6t^erv^ o)lor change pf ttie t^^ layer through the metallic luster pigment layet. 

rdf silviF color. As explained above, white color is observed when all the visible light is reflected, tf a part of the 
40 entering light is reflected over the entire spectral range and ttie remainder is reflected, the reflected light be- 
comes darker and appears as gray. 

Since mtea has a laminar structure, the reflection does not take place randomly but in a same direction. 
Such reflected light is felt as metallic luster. The gray color bearing metallic luster appeara as silver. 1 h ttiis man- 
ner silver color wittt metallk: luster is exhibited. 
45 It is essential ttiat ttie optical ttiickness of titanium oxide is within a range of 110 - 170 nm. 

Outeide said range, ttie reflected light has spectral selectivity, ttius being colored and no longer appearing 
as silver color. 

The system induding the metallic luster pigment layer laminated on ttie ttiermochromic layer allows ttie 
user to observe the color change of sakj thermochromic layer ttirough ttie metallic luster pigment layer. As ex- 

50 plained above, the mica coated witti titanium oxMe has a function of reflecting the light of a particular wave- 
length among ttie visible regk>n from red to violet and transmitting the lights of ottier wavelengths, depending 
on ttie coating weight and optical ttiickness of titanium oxkle. Also ttie reflected light bears metallic luster since 
ttie mica does not reflect ttie light randomly but in parallel state. The light transmitted by the first layer is ab- 
sorbed in ttie second thermochromic layer. In this manner the light witti metallic luster of a particular wavelengtti 

55 is reflected to demonstrate a particular metallic luster color. More specifically, ttie mica varied ttie wavelengtti 
of the reflected light depending on ttie coating amount or ttie optical thickness, of ttie titanium oxMe coating. 
For example, mica, coated witti titanium oxide of an optical ttik:kness so as to selectively reflect ttie light of a 
specified color and transmit ttie lights of ottier colors, appears as said specif led color witti metallic luster, since 
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the transmitted lights are at)sprbed by a black und rlying layer and th light of said specified col r along is 
refl cted. Onth oth r hand, ifth underlying lay r is whit , it appears as white since th transmitted light is 
also refl cted by said whit und rlying lay r. so that th entire visibi spectral rang is reflected. Theref re, 
by a reversible change betw n black and whit inth underlying thermochromic lay r.th re can be bserved 

5 a rev rsibi change b tweenth specif i d metallicluster color and whit . 

It is ess ntial that the optical thickness of titanium oxid is within a rang of 245-415 nm. 
If the optical thickness of titanium oxide, coated on natural mica, is within the above-mentioned range, the 
reflected light is separated in the region of red to violet depending on said opticed thickness, and in parallel 
state, thus appearing as a metallicluster color. 

10 For example, a pigment with a coating amount of titanium oxide of 45 - 47 wt% and with an optical thickness 
of 245 - 275 nm transmits the green light of 500 - 550 nm and reflects the red light erf 650 - 700 nm. When the 
light transmitted by said pigment layer is absorbed by the underlying thermochromic layer, the observer can 
only obserye the red color with metallic luster 

When the light transmitted by the nwtatlic luster pigment layer is reflected by the thermochromic layer, the 

15 observer perceives white color as the entire visible spectral region Is reflected. Thus, the metallic luster color 
appears and disappears reversibly. by a change in luminocity caused by the color change in the thermochromic , 
layer. Since the mica particles are arranged in parallel layers, the ref leclktn does not take place randomly but 
in parallel state, and such parallel reflected light bears metallic luster. Consequently the reflected light firom 
said pigment appears as red color with metallic luster. 

20 Similarly a pigment with a coating anrK>unt of titanium oxide of 55 - 58 wL% and with an optical thickness 
375 - 41 5 nm transmits the red light of 630 - 700 nm and reflects the green light of 500 - 540 nm, thus appearing 
as green color with metallic luster. 

Also a pigment with a coating amount of titanium oxide of 51 - 54 wL% and with an optical thickness of 
31 5 - 350 nm transmits the orange light of 580 - 630 nm and reflects the blue light of 430 - 500 nm, thus ap- 

25 pearing as blue color with metallic luster. 

Also a pigment with a coating amount of titanium oxide of 48 - 50 wt.% and with an optical thickness of 
280 - 310 nm transmits the yellow light of 530 - 580 nm and reflects the vk>iet light of 380 - 430 nm, thus ap- 
pearing as violet color with metallic luster. 

As explained in the foregoing, the present invention enables reflection of the light of a specif led wavelength 

30 by a specified coating amount and a specified optical thickness of titaniuni oxide, and provides gold, silver or 
other metallic luster colors by the interference effect of mica and the colored-colorless change of the thermo- 
chromic material. 

In the following there will be explained embodiments of the thermochromic laminate member of the present 
invention. 

. The present invention provides (A) a thermochromic laminate member in which a metallic luster pigment 
layer is laminated on a thermochromic layer, (B) a thermochromic laminate member in which a metallic luster 
pigment layer is laminated on a thernrKx:hromic layer containing a thermochromic nnaterial and a non-thernK>- 
chromic dye or pigment, and (C) a metalHc luster pignv^^^ 
turn IjuTiinated on a norvthermochromic colored 1^ 

^^SaidtheTmochrbmic laminate me be formedlm asut^itrate, or may have a transparent protective V. 

fSm on said nWtaffic lusted may have a clear coating or a transparent laminate ISQrer between 

the thermochromic layer and the metallic luster pigment layer. 

In the following, the above-mentioned embodiments (A) - (C) will be explained further. 
In said embodiment (A), the metallic luster pigment layer is composed of, a metallic luster pigment wjth a 
45 particle size of 5 - 1 00 ^m dispersed in transparent resin, while the therniochromic layer is composed of a ther- 
nrKKhromic material, consisting of a uniform solution of an electron donating color-forming organic compound, 
an electron accepting compound, and an organic medium capable of causing a revereible color-forming reac- 
tion of said compounds, and dispersed in a transparent film forming material, and has a luminod^ of color den- 
sity of 6 or lower in the color-developed state and a luminocity of 8 or higher in the color-extinguished state. 
so Thus there is constituted a metallic luster thernnochromic laminate member capable of revereible change be- 
tween a metallic luster color and a colorless state. - 

If the luminocity of color density is 6 or lower in the color-developed state, tiie light transmitted by the upper 
metallic luster pigment layer can be satisfactorily abosrbed, so that, for example in case of a gold luster pigment 
the gold luster color can be dearly perceived. On ttie other hand, if said luminocity exceeds 6, the light trans^ 
55 mitted by the gold luster pigment cannot be suff icientiy absorbed and is partiy reflected again, so that tiie gold 
luster pigment cannot be suff icientiy absorbed and is partiy reflected again, so that tiie gold luster color cannot 
be perceived clearly. Also if the luminocity in the color-extinguished state is 8 or higher, the light transmitted 
by the gold luster pigment can be satisfactorily reflected, and white color is perceived by the mixing of the light 
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reflected by th gold luster pigment and the light reflected by th thermochromjc mat rial. On the ther hand, 
ifsaidluminocityis lessthan8.th light transimtted by th gold lust r pigment cannot be sufftcientty reflected 
but partly absorbed, so that the col rl ssstat cannot b attained and th gold luster color in th col r-d vek 
oped state remains. 

5 In said mbodiment (B), the metallic luster pigm nt lay r is composed of a m tallic luster pigm nt with a 
partid size f 5 - 1 00 ^m dispersed in transparent restn, while th th rmochromic lay r contains th afore- 
mentioned thernrKXhromic material and a non-thermochromic coloring material such as a dye or a pigment, 
and has a luminoctty V1 of color density of 6 or lower in the color-developed state and a luminodty V2 of 4 or 
higher in the color-diminished state, and further satisfies a relation V2 - VI > 1. Thus there is constituted a 

10 metallic luster thermochromic laminate member capable of reversible change between a metallic luster color 
and a colored state. 

The luminocity V1 of the color density of the mixture has to be 6 or lower in the color-developed state, for 
the same reason as explained above. 

On the other hand, the luminocity V2 of the mixture has to be 4 or higher in the color-diminished state and 

15 a condition V2 - V1 > 1 has to be satisfied, because of the following reason. Because this system is colored 
by the presence of the non-thermochromic dye or pigment, the luminocity becomes smaller and varies accord- 
ing to the color of said dye or pigment For example, the luminocity is relatively large for yellow or orange color, 
but becomes smaller for red or violet However, in order to obtain a satisfactory color change, the luminocity 
in the color-diminished state should be larger, at least larger than by 1 , than that in the color-developed state. 

20 If the difference in luminocity is 1 or less, the color changes is not clear because of excessively small contrasL 
Under such condition, a luminocity of 4 or lariger can provide a reversible change for example between gold 
color and a colored state. On the other hand, if the luminocity is less than 4, the underlying mixture layer has 
an excessively high color density, thus absorbing the transmitted light, so that the gold luster color can be per- 
ceived even in the color-diminished state. 

25 In the embodiment (C). under the therochromic layer, there is formed a non-thermochromic colored layer, 
having a luminocity V3 of color density of 4 or higher and satisfying a relation V3 - V4 > 1, wherein V4 is the 
luminocity of the thermochromic layer in the color-developed state. Thus there is constituted a metalltc luster 
thermochromic laniinate member capable of reversible change between a metallic luster color and the color 
of said non-thermochromic colored layer. 

30 The above-mentioned luminocity in the color developed or color-diminished state of the thermochromic ma- 
terial is represented by the luminocity value in the Munsell color system, in which complete black and white 
are respectively represented by O and 10, and the scale therebetween is so divided as to provide an equal dif- 
ference in the perceived brightness, and the luminocity of any color corresponds to that of colorless luminocity 
which is equal in the perceived brightness of said color. The luminocity value, being smaller or larger as the 

35 color is doser to black or white, can be utilized as a index indicating the extent of absorption and reflectton of 
the visible light Said index indicates the level of ref lectk)n and absorption, by the underlying thermochromk) 
layer, on the light transmitted by themetallic luster pigment layer. 

The thermochromic layer, having a luminodty of 6 or less, is capableofsuffidently absorbing the light trans- 
mitted by the metallic luster pigment layer. As a result, the laminate member appears as gold color since only 

40 the yellow light, reflected by said metallic luster pigment layer, can be perceived. On the other hand, if the lu- 
minocity is 8 or higher, the visible light transmitted by the metallic luster pigment layer is reflected and is per- 
ceived together with the yellow light reflected by the metallic luster pigment layer, so that the metallic hjster 
color can no longer be perceived. 

Therefore, the above-mentioned luminocity values are indexes for the laminate member to show a metallic 

45 luster color below the color-changing temperature of the thermochromic material and to lose such metallc luster 
color above said color-changing temperature. The luminocity in the presient invention was determined with a 
color difference meter TC-3600 manufactured by Tokyo Denshoku Co., Ltd., on samples prepared in the fol- 
lowing manner : 

so 1. Thermochromic layer (induding systems containing ordinary dye or pigment): 
(1 ) Thermochromic layer (colored-colorless) 

10 parts of thermochromic mateirat, 45 parts of 50 % solution of acrylic ester resin in xylene. 20 parts of 
55 zylene and 20 parts of methylisobutylketone are mixed under agitation, and spray coated with a spray gun on 
a white polyvinyl chloride sheet with a luminocity of 9. 1 to obtain a thermochromic layer with a dried thickness 
of 40 \i m. The luminocities of thus obtained thermochromic layer are measured in the color-devleoped state 
and color-extinguished state. 
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(2) Thermochromic lay r (col r d I - colored II) 

10 parts of thermochromic material, a desired amount of an ordinary dy r pigment. 45 parts of 50 % 
soluti n facrylicest r resin in xylene. 20 parts of xylene and 20 parts of methyllsobutylketon aremixedunder 
agitation and spray coated with a spary gun n a white polyvinyl chlorid sh lwithaluminocityof9.1 to btain 
alhermochrmoiclayerwithadriedthicknessof40Mm.Th lumlnocities f thus obtained thermochromic layer 
are measured in the color-developed state and color-extinguished state. 

2. Non-thermochromic Colored Layer (colored by ordinary dye or pigment) 

A desired amount of an ordinary dye or pigment. 45 parts of 50 % solution of acrylic ester resin in xylene. 
20 parts of xylene and 20 parts of methylisobutylketon are mixed under agitation, and spray coated with a spray 
gun on a white polyvinyl chloride sheet with a luminocity of 9.1 thereby obtaining a non-thermochrolc colored 
layer with a dried thickness of 1 0 jmi. The luminocity of thus obtained layer is measured. 

Fig. 1 is a schematic view of an embodiment of the thermochromic laminate member of the present inven- 

tion; 

Figs 2 and 3 are schematic views showing other embodiments; and 

Figs 4 to 9 Illustrate applications of the thermochromic laminate member of the present inventton, wherein 
Fig 4 illustrates an example applied to a miniature car toy. Fig. 6 illustrates an example applied to an ac- 
cessory. Fig: 8 illustrates an example to an artificial nail and Figs. 5. 7 and 9 respecthrely show the color- 
varied state of said applications. . ^ ui 

In the following there will be explained examples of the first embedment of the present invention, capable 
of showing color change from gold color. In the folloiwng examples, the amounts are represented by part by 
weight 

Example 1 

Fig 1 01ustratestheexample1ofthepresentinventk)n,consistingofatwo-layerBdthermochromicla^^ 
member 1 . A first layer 3 of a thickness of about 40 ji m. is composed of a gold luster pigment consisting of 
natural mica particles surfadally coated with titanium oxide of 43 wL% with an optical thfckness of 210 nm. 
and having a partide size of 10 - 60 ji m. and acrylic ester resin, and saM layer serves to regulate the wave- 

length of the reflected light . ^ . * 

There are also shown an inddent light 4 and a reflected light 5. The non-reflected portton 6 of the incident 

light 4 IS absorbed by a thermochromic layer 2. 

The second thermochromic layer 2 of a thickness of about 40 ^ m was composed of a thernwchromic ma- 
terial and acrylic ester resin. Said therodtromte material consisted of mferocapsules of an average parttole size 
of 8 II m formed by interfadal polymerization employing epoxy resin and an amine hardening agent, and en- 
dosing solutton of 3 parts of 2-anilino.3-methy|.6-dibutylaminofluorane. 6 parts of bisphenol-A and 50 parts 
of neopentyl stearate. and had luminodties of 2.2 and 9.0 respectively in the color-developed state and in the 
40 color-extinguished state, which were reversibly assumed by temperature change. 

At ^5-C or lower, the thermochromic layer developed color to reflect the light 5 in a spectral regfen of 550 
- 600 nm and to absorb the light 6 of other wavelengths, whereby the member appeared as gold luster color. 
At 30-0. the thermochromic layer lost color and reflects the transmitted light Since aH the IncWent light was 
reflected in this manner, the gold luster color vanished and the element appeared colorless. 
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Example 2 



The example 1 was reproduced except the use of a thermochromic material which was simflarly prepared 
with 1 part of 2.anilino-3-methyl-6-dibutylaminofluorane and 2 parts of 1.3-dimethyl-6-diethylaminofluorane 
50 instead of 2-aniiino-3-methyl-6-dibutylaminofluorane in the example 1 and whfch showed lumlnocities of 2.7 
and 8.8 respectively in the color-developed state and in the color-extinguished state. The member showed goW 
luster color at 15*C or lower, and became colorless at 30'^C or higher. 



Example 3 



The example 1 was reproduced except the use of a thermochromic material which was similarly prepared 
with 1 5 parts of 6-diethylamino-benzo(aHluorane instead of 2-anilino-3-methyl-6-dibutylaminofluorane in the 
example 1 and whfch showed luminodties of 4.0 and 8.9 respectively in the cdor-developed state and in the 
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color- xtinguished state. Similarly them mber showed gold luster color at 15X or lower, and became colorless 
at 30*^ r higher. 

ExampI 4 

5 

The xamplel was reproduced except the use fathermochromicmaterial which was similarly pr pared 
with 1.5 parts of 3-{4-diethylamino-2-ethoxyphenyi)-3-(1-ethyl-2-methylirMlol-3-yl)-4-^ instead of 2- 

annino-3-methyt-6-dibutyl-aminQf luorane in the example 1 and which showed iuminocities of 3.2 and 8.7 re- 
spectively In the color-developed state and in the color-extinguished state. Similarly the memt>er showed gold 
10 luster color at 15"^ or lower and t)ecame colorless at 30°C or higher. 

Example 5 

The example 1 was reproduced except that the gold luster pigment in the example 1 was replaced by a 
15 gold luster pigment which consisted of natural mica surfacially coated with titanium oxide of 42 wt% and further 
with Prussian blue of 2.5 wt%, with an optical thickness of 21 0 nm. and had a partide size of 1 0 - 50 ^m. The 
member showed gold luster color at 15''C or lower, and became blue at 30'*C or higher. 

Example 6 

20 

Fig. 2 shows another embodnnent of the present invention, wherein a f ir^ layer 3 of a thickness of about 
40 (un was composed of a gold luster pigment and acrylic ester resin, said pigment consisting of natural mica 
surfacially coated with titanium oxide of 36 wL% and further with ion oxide of 8 wt%, with an optical thickness 
of 200 nm, and having a particle size of 10 - 60 ^m. A second layer 7 of a thickness of about 40 pxn was cono- 

25 posed of the thermochromic material employed in the example 1 , a non-thermochromic fluorescent yellow pig- 
ment and acrylic ester resin, and was capable of reversible change between a thermally color-developed state 
and a color-extinguished state with the odor of sakJ fluorescent yellow pigment, with Iuminocities of 2.5 and 
8.9 respectively in the cotor-developed state and in the color-extinguished state. 

At 1 5^0 or lower, the thermochromic layer developed color to reflect the light 5 of a spectral regton of 550 

30 - 600 nm in the incident light and to absorb the light 6 of other wavelengths whereby the member exhibited 
gold luster color. At 30»C or higher, the thermochromic layer extinguished color, whereby the gold luster color 
disappeared and the odor of the fluorescent yellow pigment was exhibited. A numeral 9 Indicates the yellow 
light reflected by the thermochromic layer 7. 

» 

35 Example 7 , . 

The nnetallic luster pigment layer 3 was same as that in the example 1. The thermochromic layer 7 of a 
thickness of about 40 iim was. composed of the thermochromic material employed in the example 2, a fluor- 
escent pink pigment and acrylic ester resin, and capable of reversible change between a thermally color-de- 
40 veloped state and a color-extinguished state with the color of the fluorescent pink pigment with Iuminocities 
of 2.3 and 5.5 respectively in the color-developed state and in the cotor-extinguished state. 

At 15''C or lower there was exhibited gold luster color, which was replaced by the color of the fluorescent 
pink pigment at 30^ or higher. A numeral 9 indbates the pink light reflected by the therrhochromk: layer 7. 

45 Example 8 

The metallic luster pigment layer 3 was same as that In the example 1. The thermochromic layer 7 of a 
thickness of about 40 ^ m was composed of the thermochromic material employed in the example 1, a fluor- 
escent pink pigment, a blue pigment and acrylte ester resin, and capable of reversible change between a ther- 
50 mally color-developed state and a color-extinguished state with lavender cdor realized by the mixing of fluor- 
escent pink and blue colors, with luminbdties of 2.4 and 5.5 respectiveiy in the color-developed state and in 
the color-extinguished state. Similarly, at 15''C lower, there was exhibited gold luster color, whteh was replaced, 
at 30°C or higher, by lavender color obtained by mixing of the fluorescent pink and blue pigments. A numeral 
9 indicates the lavender-colored light reflected by the thermochromic layer 7. 

55 

Example 9 

The metallic luster pigment layer 3 was same as that in the example 1. The thernrK>chromk; layer 7 of a 
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thickness of about 40 ^ m was composed f the therm chromic material mpl y d in th exempt 1, a t)lu 
pigment, a whit pigment and acrylic star resin, and capat>l ofrev rsitdechang t>etween a thernudly color- 
d veloped stat and a col r-extinguish d stat with past I \Au color which was the mix d col r of th t>lu 
and white pigm nts, with luminociti s of 2.2 and 5.4 respectiv ly in the col r-dev loped state and in th cdor- 
5 xtinguished stat . Similarly, at IS'^C or I w r, th re was exhibited gold luster color, which was replaced, at 
aO'^C or high r, by pastel blu color which was th mix d color of th blu and white pigments. A humeral 9 
indicates the pastel blue-colored light reflected by the thernrwchromic layer 7. 

Example 10 

10 

Fig. 3 shows another embodiment of the present Invention, consisting of a three-layered thermochromic 
laminate noember, comprising layers 2, 3 same as in the example 1 and a third colored layer 8, containing a 
non-thernK>chromic coloring material and positioned adjacent to the thermochromic layer 2. In this example, 
the colored layer 8 was fluorescent orange color and had a thickness of about 10 (i m. composed of a fluor- 
15 escent orange pigment and acrylic ester resin, with a luminodty of 6.3. At ^S*C or lower, the thermochromto 
layer developed color, whereby the light 5 of a spectral regk)n of 550 - 600 nm in the Incident light was reflected 
while the light 6 of other wavelengths was absorbed, thus exhibiting gold luster color. At 30**C or higher, the 
color of the thermochromic layer was extinguished, whereby the gold luster color was replaced by the color of 
the underlying fluorescent orange color. A numeral 10 indicates the orange light reflected by the layer 8. 

Example 11 

The example 10 was reproduced except that the fluorescent orange pigment in the colored layer 8 was 
replaced by a fluorescent red pigment with a luminodty of 4.7, and that the thermochromto layer was replaced 

25 by a layer of a thickness of about 40 ^m composed of acrylic ester resin and a thermochromks material in the 
form of mterocapsules of an average particle size of 8 ^m, which were obtained by interfacial polymerizatran 
microencapsulation with epoxy resin and an amine hardening agent, enclosing a thermochromic composition 
consisting of 3 parts of 2-anilino-3-methyl-6-d|butylaminofluorane, 6 parts of bisphenol-Aand 25 parts of cetyl 
caprate and which showed luminocities of 2.2 and 9.0 respectively in the color-developed state and in the cdor- 

30 extinguished state. At 20''C or lower, the thermochromic layer developed color, whereby the light 5 of a spectral 
range of 550 - 600 nm in the incident light was reflected, while the light 6 of other wavelengths was absorbed, 
thus exhibiting gold luster color. At 20<'C or higher, the color of the thermochromte layer was extinguished, 
whereby the gold luster color was replaced by the color of the underlying fluorescent red pigment A numeral 
1 0 indicates the red light reflected by the layer 8. 

35 

Example 12 

The example 10 was reproduced except that, in the colored layer 8 of the example 11 , the fluorescent or- 
ange pigment was replaced by a fluorescent pink pigment with a luminocity of 5.6. SimDarly, below 20<'C, the 
40 ttiermochromic layer developed color, whereby the light 5 in a spectral range of 550 - 600 nm In the incident 
light was reflected while the Iight6 of other wavelength was absorbed, thus exhibitng the gold luster color. Above 
20''C, the color of the thermochroic layer was extinguished, whereby the gold luster color was replaced by the 
color of the underlying fluorescent pink pigment A numeral 10 indteates the pink light reflected by the layer 8. 

45 Example 13 

The example 10 was reproduced except tiiat, in the cotored layer 8 of the example 11, the fluorescent or- 
ange pigment was replaced by a fluorescent green pigment with a luminocity of 8.2. Similarly the therochromk: 
layer developed color below 20°C whereby the light 5 of a spectral region of 550 - 600 nm in the incklent light 
50 was reflected while the light 6 of other wavelengths was absorbed, thus exhibiting gold luster cok>r. The color 
of the thernKx^hromic layer was extinguished above 20*»C, whereby the gold luster color was replaced by the 
color of the underlying fluorescent green color. A numeral 10 indicates the green light reflected by the layer 8. 

Reference example 1 

55 

The example 1 was reproduced except ttiat ttie thermochromic material therein was replaced by a ther- 
mochromic material in the form of microcapsules with an average particle size of 8 jim, which was obtained 
by interfacial pdymerizatton mksroencapsulation with epoxy resin and an amine hardening agent, enclosing a 
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thermochiomic composition conslsBng of 6 parts of 2Hanilino-3Hn thyl-Mfcutylaniino^lu rang .10 parte of 
bisphend-A and 25 parts f neopentyl stearate and n t becoming colorless in th color-extinguish d stat 
and which had luminociti sof4.5and6.0iespeclivelylnth color-dev loped state and in the color-«Anguished 
state. The th rmochromic layer devel ped color at 15»C or tow r. wh leby the light 5 f a spectral n of 
550-600nminth incid nt light was inflected, whil th iightOof th rwav I ngths.thus xhibilinggcldl^ 
color Howev r. in this r ference xampi . v nwh n the color of th thermochromic layer was diminished at 
30°Cor higher, it could stlllsuffidenlly absorb the lransmitlklight6.so that the gold lustw 

what thinner but could still be perceived. 

I 

Reference e xample 2 

The example 6 was reproduced except that the fluorescent yellow pigment therein was replaced by a blue 
pigment showing luminocities of 2.5 and 3.3 in the mbdure respectively in the color-developed state and in the 
cdor-extingulshed state, and that the thermochromic layer of a thickness of about 40 p m was comp«)6ed of 
the thermochiomic material of theexampie1.theNuepigmentandacrylicesterresin.Thett^^ 
devetoped color similarly at15»C or Iwoer. whereby the lightSofaspectralregton of 550-600 nm in the incri^^ 

l-ioht was reflected, while the light 6 of other wavelengths was absorbed, thus exhibiting gold luster ootor. In 
this reference example, however, as the thermochiomic layer was suffldenlly capable of absorbng the frans- 
mitted lights in ite color-extinguished state at 30^ or higher, the exhibited cotor merely changed to bluish gold 

and still bore gold luster. 
Reference example 3 

The example 10 was reproduced except that the fluofescent orange pigment therein was replaced by a 
red pigment whereby the colored layer 8 was a red pigment layer with a luminocay of 3.7. The thw^ 

layer similarly developed color at 15»C or lower, whereby the light 5 of a spectral region of 650 - 600 nm in ttw 
incident light was reflected while the light 6 of other wavelengths was absorbed, thus exhibiting gold luster color. 
In this reference example, however, since the thermochromic layer was still capable of sufficientty absorbing 
the transmitted light 6 even in Uie extinguished state at 30KJ or higher, the exhibited cotor merely changed to 

reddish gold and still showed gold luster. 

In the foliowing there will be explained example 5 of color change fiom sihrer luster cotor. with reference 

to the attached drawings. 
Example 1 

Fig lillustratesttieexamplel.consistingofatwo^ayeredthermochromiciaminatenMmberl.Arirstiayer 
3 of a thickness of about 40 pm. was composed of siWer luster pigment consisting of natural mica particles 
surfacially coated witii titanium oxide of 29 wt% with an optical thlckness of 140 ran. and having a partde sBe 
of 1 0 - 60 urn and acrylic ester resin, and said layer serves to regulate the wavelength of the reflected l^ht. 

There are also shown an incident light 4 and a reflected light 5. THe non-reflected portion 6 of ttie incident 
light 4 IS absorbed by a thermochromic layer 2. _4 • ■ 

A second ttiermochromic layer 2 of a ttiickness of about 40 jim was composed of a thermochromic iratenal 
and acrylic ester resin. SakJ ttiermochromfc material A consisted of mkaocapsules of an average partide s^ 
of 8 urn formed by interfacial polymerizaUon microencapsulation emptoying epoxy regin and an amine hard- 
ening agent, and enctosing solution of 3 parte of 2-anilino^^nethyl-6^ibulylaminofluorane. 6 parte of bispto- 
ru)l-Aand 50 parts of neopentyl stearate. and had luminodBes of 2.2 and 9.0 respectively in ttie color-developed 
stete and in tiie color-extinguished state, which were reversibiy assumed by temperature change. 

The ttiermochromic layer developed color at 15°C or tower whereby the light 5 constituting a part of me 
incident visible light was reflected while tiie light 6 of ottier wavelengttis. thus provWing sBver luster cotor. The 
ttiermochromic layer lost color at 30°C to reflect the transmitted light 6. whereby all ttie incWent light was thus 
reflected and the sDver luster color was changed to cotorless slate. 

Example 2 

The example 1 was reproduced except Uie use of a ttiermochromic material B showing luminodties of 2.7 
and 8 8 respectively in ttie color-developed stete and in ttie odor-extinguished state, and prepared smilarly 
by replacing 2-anilino-3-mettiyl-6-dibutylf luorane in ttie example 1 witti 1 part ttiereof and 2 parte of 1 .3-dime- 
Uiyl-6-diettiylaminofluorane. Similarly, at 15°C or tower, ttiere was exhibited silver luster color, which was re- 
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placed by a colorless state at 30°C or high r. 
Exampl 3 

5 The exampl 1 was reproduced xc ptth use fath rmochromic material C showing luminocities of 3.0 
and 8.7 respectiv ly In th co\ r-d v I ped stat and in th color- xtinguished state, and prepared similarly 
by replacing 2-anilino-3-methyl-6-dibutytfluorane in the example 1 with 2.5 parts of 2-N.N-dibenzylamino-6- 
diethylaminofluorane. Similarly, at IS^'C or lower, there was exhibited silver luster color, which was replaced 
by a colorless state at SC'C or higher. 

10 

Example 4 

The example 1 was reproduced except the use of a thermochromic material D showing luminocities of 3.2 . 
and 8.7 respectively in the color-developed state and in the color-extinguished state, and prepared similarly 
15 by replacing 2-anilino-3-methyj-6-dibutylf luorane In the example 1 with 1 .5 parts of 3-(4-diethytamino-2-ethox- 
yphenyl)-3-{1-ethyl-2-methylindol -3-yiH-azaphthalide. Similarly, at 15°C or lower there was exhibited sih^er 
luster color, which was replaced by a colorless state at SO^'C or higher. 

Example 5 

20 

The example 1 was reproduced except that the silver luster pigment in the example 1 was replaced by a 
silver luster pigment having a particle size of 5 - 20 ^ m and consisting of nahiral mica particles surladally 
coated with titanium oxide of 38 wL% with an optical thickness of 1 60 nm. Similarly at 1 5*C or lower there was 
exhibited silver luster color, which was replaced by a colorless state at 30°C or higher. . 

25 

Example 6 

Fig. 2 shows another embodiment of the present invention, wherein a first layer 3 was same as that In the 
example 1 . A second thernr>ochromlc layer 7 of a thickness of about 40 jim was composed of the thermochromk: 

30 material employed in the example 1 , a non-thernrK>chromk; fluorescent yellow pigment, and acrylic ester resin, 
and was capable of reversible change between a thermally color-developed state and a cok>r-extinguished 
state with the color of said luorescent yellow pigment, with luminocities of 2.5 and 8.9 respectively in the color- 
developed state and in the color-extinguished state. 

The thermochromic layer developed color at IS'^C or lower, whereby the light 5 constituting a part of the 

35 incident visible light while the light 6 of other wavelength is absorbed, thus exhibitihg silver luster color. At 30''C 
or higher, the cotor of the thermochromic layer was extinguished, whereby the sih^er luster color was replaced 
by the color of the fluorescent yeijow pigment A numeral 0 indicates the yellow light reflected by the thermo- 
chromic layer 7. 

40 Example 7 

The metallic luster pigment layer 3 was same as that in the example 1, while the thermochromk: layer 7 
of a thickness of about 40 ^m was composed of the thernK)chromic material employed in the example 2, a flu- 
orescent pink pigment and acrylic ester resin, and was capable of reversible change between athermally cdor- 
45 developed state and a color-extinguished state with the color of the fluorescent pink pigment, wiht luminocities 
of 2.3 and 5.5 respectively in the color-developed state and in the color-distinguished state. 

At 1 5°C or lower, there was exhibited silver luster color, which was replaced by the color of the fluorescent 
pink pigment at 30''C or higher. A numeral 9 indicates the pink light reflected by the thermochromk: layer 7. . 

50 Example 8 

The metallic luster pigment layer 3 was same as that in the example 1, while the thermochromic layer 7 
of a thickness of about 40 ^m was composed of the thermochromic material empk)yed in the example 1 , a flu- 
orescent pink pigment, a blue pigment and acrylk; ester resin, and was capable of reversible change between 
55 a thermally color-developed state and a color-extinguished state with lavender color obtained by mixing of the 
fluorescent pink pigment and the blue pigment, with luminocities of 2.4 and 5.5 respectively in the color-devel- 
oped state and in the color-extinguished state. At 15°C or lower, there was exhibited sflver luster color, which 
was replaced, at 30*^0 or higher, by lavender color obtained by mixing of the fluorescent pink pigment and the 
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blue pigment A numeral 9 indicates the lavend r light reflected by the th rnnochromic layer 7. 
Example 9 

5 Th m tallic luster pignoent layer 3 was sam as that in the example 1. wh3 the thernwchromic layer 7 
ofathickn ssofab ut 40 ^m was composed fth thermochromic mat rial employed in th xample1,ablu 
pigment, a white pigment and acrylic ester resin, and was capable of reversible change between a thermally 
color-developed state and a color-extinguished state with pastel blue color obtained by mixing of the blue and 
white pigments, with luminoclties of 2.2 and 5.4 respectively in the color-developed state and in the cdor-ex- 

10 tinguished state. Similarly, at 1 5°C or lower there was exhibited silver luster color, which was replaced, at 30X 
or hgiher, by pastel blue color obtained by mixing of the blue and white pigments. A numeral 9 indicates the 
pastel blue light reflected by the thermochromic layer 7. 

» 

> Example 10 

IS 

Fig. 3 shows another embodiment of the present Invention, consisting of a three-layered thermochromic 
laminate member, comprising layers 2, 3 same as in the example 1 and a third colored layer 8 containing a 
non-thermochromic coloring nDaterial and positioned adjacent to the thermochromic layer 2. In this example, 
the colored layer 8 had a thickness of about 1 0 ^ m and was fluorescent orange color, composed of a fluorescent 
20 orange pigment and acrylic ester resin, with a luminocity of 6.3 At 1 S^'C or lower, the thermochromic layer de- 
veloped color, whereby the light 5 of a spectral region of 550 - 600 nm in the incident light was reflected while 
the light 6 of other wavelengths was absorbed, thus exhibiting silver luster color. At 30*^0 or higher, the color 
of the thermochromic layer was extinguished, whereby the silver luster color was replaced by the color of the 
underlying fluorescent orange pigment A numeral 10 indicates the orange light reflected by the layer 8. 

25 

Example 11 

The example 10 was reproduced except that the fluorescent orange pigment in the colored layer 8 was 
replaced by a fluorescent red pigment with a luminocity of 4.7, and that the thermochromic layer was replaced 

30 by a layer of a thickness of about 40 ^ m composed of acrylic ester resin and a thermochromic material in the 
form of microcapsules of an average particle size of 8 m, which were obtained by interfacial polynDerization 
microencapsulatk)n with epoxy resin and an amine hardening agent, enclosing a thermochromic composition 
consisting of 3 parts of 2-anilino-3-nf«thyl-6-dibutylaminof luorane, 6 parts of bisphend-A, 25 parts of myristyl 
alcohol and 25 parts of cetyl caprate and which showed luminoclties of 2.2 and 9.0 respectively in the color- 

35 developed state and in the color-extinguished state. At 20X or lower, the thernfK>chromic layer developed color, 
whereby the light 5 consisting a part of the incident light was reflected while the light 6 of other wavelength 
was absorbed, thereby exhibiting silver luster color. At 20*»C or higher, the color of the thermochromic layer was 
. extinguished, whereby the silver luster color was replaced by the color of the underlying fluorescent red pig- 
ment A numeral 10 indicates the red light reflected by the layer 8. 

40 

Example 12 

The example 10 was reproduced except that the fluorescent orange pigment in the colored layer 8 was 
replaced by a fluorescent pink pigment with a luminocity of 5.6. At 20**C or lower, the thermochromic layer slm- 
45 ilarly developed color, whereby the light 5 constihjting a part of the incident visible light was reflected while 
the light 6 of other wavelengths was absorbed, thus silver luster color being exhibited. At 20°C or higher, the 
color of the thermochromic layer was extinguished, whereby the sih^er luster color was replaced by the color 
of the underlying fluorescent pink pigment A numeral 10 indicates the pink light reflected by the layer 8. 

50 Example 13 

The example 10 was reproduced except that the fluorescent orange pigment in the colored layer 8 was 
replaced by a fluorescent green pigment with a luminocity of 8.2. At 20**C or lower, the thernnochromic layer 
similarly developed color, whereby the light 5 constituting a part of the incident visible light was reflected while 
55 the light 6 of other wavelengths was absorbed, thus silver luster color being exhibited. Above 20°C. the color 
of the thermochromic layer was extinguished, whereby the silver luster color was replaced by the color of the 
underlying fluorescent green pigment A numeral 10 indicates the green light reflected by the layer 8. 
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Reference example 1 

The exampi 1 was reproduced except that th thermochromic material th rein was replaced by a ther- 
mochromic material In th f rm of microcapsules with an average partlcl size f 8 urn, which were btained 

5 by interfaclal polymerization micro ncapsulation with epoxy resin and an amin hard ningag nt. enclosing a 
thermochromic composition consisting of 6 partsof 2-anaino-3-m thyl -6-dibutylaminofluoran . 10 parts f bh 
sphenol-A and 25 parts of neopentyl stearate and not becoming colorless in the color-extinguished state, and 
which had luminocities of 4.5 and 6.0 respectively in the color-developed state and in the color-extinguished 
state. TTie thermochromic layer developed color at 1 5<»C or lower, whereby the light 6 constituting a part of the 

10 incident visible light was reflected while the light 6 of other wavelengths was absorbed, thim sih^er luster color 
being exhibited. However, in this reference example, since the thermochromic layer could sufficiently absorb 
the transmitted light in the color-extinguished state at 30*>C or higher, the exhibited color merely showed a slight 
loss of silver luster and still retained the silver luster. 

IS Reference example 2 

The metallic luster pigment layer 3 was same as that in the example 1, and the thermochromic layer 7 of 
a thickness of about 40 ^ m was composed of the thermochromic material employed in the example 1 , a blue 
pigment and acrylic ester resin. The thermochromic layer developed color similar at 15«»C or lower whereby 
20 the light 5 constituting a part of the incident visible light while the light 6 of other wavelength was absort)ed, 
thus silver luster color being exhibited. In this reference example, however, since the thermochromic layer was 
capable of sufficiently absort)ing the transmitted light 6 even in the color-extinguished state at 30"C or higher, 
the exhibited color merely changed to bluish silver and still retained silver luster. 

25 Reference example 3 

The example 10 was reproduced except that the fluorescent orange pigment therein was replaced by a 
colored layer 8 with a red pigment with a luminocity of 3.7. The thermochromic layer developer color simflarly 
at 15*C or lower, whereby ttie light 5 constituting a part of the incident vlsil)le light whfle the light 8 of other 
30 wavelengths was absorbed, thus sflver luster color being exhibited. In this reference example, however, since 
tiie thermochromic layer was capable of suff icientiy absort>ing the transmitted light 6 even in the color-extin- 
guished state at SO^'C or higher, the exhibited color merely changed to reddish silver and still retained slh^er 
luster. 

In ttie following there will be explained examples of color change firom metallic luster color, with reference 
35 to tiie attached drawings. 

Example 1 

Fig. 1 Mlustratesttie example 1, consisting of a two-layered thernrK>chromic laminate nriembe^ 

40 3 of a thickness of about 40 jim was composed of acrylic ester resin and a metallic luster red pigment consisting 
of natural mica particles surfacially coated with titanium oxide of 47 wL% witti an optical ttiickness of 265 nm 
and having a particle size of 1 0 - 60 jim, and said layer serves to regulate the wavelength of the reflected light 
There are also shown an inddent light 4 and a reflected light 5. The non-reflected portion 6 of the incident 
light 4 is absorbed by a thermochromic layer 2. 

45 A second ttiermochromic layer 2 of a thickness of about 40 nm was composed of a thermochromic material 
and acrylic ester resin. Said ttiermochromic material A consisted of microcapsules of an average particle size 
of 8 Jim. formed by interfacial polymerization microencapsulation employing epoxy resin and an amine hard- 
ening agent, and enclosing solution of 3 parts of 2-anilino-3-mettiyl-6-dibutylaminofluorane; 6 parts of bisphe- 
nol-A and 50 parts of neopentyl stearate. and had luminocities of 2.2 and 9.0 respectively in the color-developed 

50 state and in ttie cdor-extinguished state, which were reversibly assumed by temperature change. 

The thermochromic layer developed color at 15°C or lower whereby ttie light 5 of a spectral region of 650 
- 700 nm in ttie incident light was reflected whfle ttie light 6 of other wavelengtti was absorbed, ttius metallfc 
luster red color being exhibited. The ttiermochromic layer lost color at 30^ or higher to reflect ttie transmitted 
light 6. whereby all ttie incident light vi«s ttius reflected and ttie metallic luster red color changed to colorless 

55 state. 
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Examp! 2 

TheexampI 1 was reproduced except that them tallic luster red pigm ntth rein was replaced by a met- 
allic luster purpl pigm nt consisting of natural mica particles surfadally coated with titanium oxide of 48 wt% 
5 with an optical thickness of 295 nm and having a particle size f10-60|im. 

Theth rhiochromic layer d v I ped color at IS^'C r lower wh reby the light 5 in a spectral region of 380 

- 430 nm in the incident light was reflected while the light 6 of other wavelengths was absort>ed, thus metallic 
luster purple color being exhibited. The thermochromic layer lost color at SO^'C or higher to reflect the trans- 
mitted light 6, whereby all the incident light was reflected and the metallic luster purple color changed to col- 

10 orless state. 

Example 3 

The example 1 was reproduced except that the metallic luster red pigment therein was replaced by a met- 
15 alllc luster blue pigment consisting of natural mica particles surfacially coated with titanium oxide of 52 wt% 
with an optical thickness of 330 nm and having a partide size of 10 - 60 nm. 

The thermochromic layer developed cdor at 1 S'^C or lower whereby the light 5 in a spectral region of 430 

- 500 nm in the incident light was reflected while the tight 6 of other wavelengths was absorbed, thus metalPic 
blue color being exhibited. The thermochromic layer lost cdor at 30X or higher to reflect the transmitted jight 

20 6, whereby all the inddent light was reflected and the metallic blue color changed to odorless state. 

Example 4 

The example 1 was reproduced except that the metallic luster red pigment therein y/BS replaced by a met- 
25 allic luster green pigment consisting of natural mica partides surfacially coated with titanium oxkJe of 57 wL% 
with an optical thickness of 395 nm and having a partide size of 10 - 60 pm. 

The thermochromic layer developed cdor at 15''C or lower whereby the light 5 in a spectral region of 500 

- 540 nm in the inckient light was reflected while the light 6 of other wavelengths was absorbed, thus metallk: 
luster green color being exhibited. The thermochromic layerlostcolor at 30^*0 or higher to reflect the transmitted 

30 light 6, whereby all the inddent light was reflected and the metallic luster green color changed to odorless state. 

« 

• Example 5 

The example 1 was reproduced except the use of a thermochromic material which was similarly prepared 
35 by replacing 2-anilino-3-methyl-6-dibutylaminof luorane with 1 .5 parts of &-diethylamlnobenzo (a)-f luorane and 
which showed luminocities of 4.2 and 8.8 respectively in the color-developed state and in the color-extinguished 
stae. At IS^'C or lower there was exhibited metallic magenta color, which changed to odorless state at dO'^C 
or higher. 

40 Example 6 

The example 2 was reproduce except the use of a thermochromic material C which was sirhilarly prepared 
by replacing 2-animino-3-methyl-6-dibutylaminof luorane therein with 1 .5 parts of 6-diethylaminobenzo (a)-flu- 
orane and 0.5 parts of 3-(4-diethylamino -2-ettioxyphenyl)-3-(1-ethyl-2-methyiindd -3-yl)-4-azaphthalide and 
45 which showed luminocities of 3.8 and 8.7 respectively in the color-developed state and in the color-extinguished 
state. At 15°C or lower there was exhibited metallk: purple color, which changed to colorless state at 30''C or 
higher. 

Example 7 

50 

The example 3 was reproduced except the use of a thermochromic material which was similarly prepared 
repladng 2-anilino-3-methyl-6-dibutylaminofluorane therein with 0.5 parts of 3-(4-diethylamino -2-ethoxyphe- 
nyt)-3-(1-ethyl-2-methylindd -3-yl)-4-azaphthalide and which showed luminocities of 3.4 and 8.8 respectively 
in the color-devebped state and in the color-extinguished state. At 1 5*^0 or lower there was similarly exhibited 
55 metallic blue color, which changed to odorless state at 30X or higher. 
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ExampI 8 

Th xampt 4 was reproduced except the use of a th rrix)chromic rnaterial which was similarly prepared 
by repladng 2-anilino-3-methyl-6-dibutylaniinofluoran with 0.5 parts of 3.3-dK4-di thylamino -2-ethoxyphe- 
5 nyl)-4-azaphthalid and which sh wed luminocities of 5.1 and 8.9 respectively in the color-d v I ped state and 
in th color-extinguish d state. SnmDarly, at IS'^C or low r there was xhibited metallic green color, which 
changed to colorless state at 30°C or higher. 

Example 9 

10 

Fig. 2 shows another embodiment of the present invention, wherein a first layer 3 was same as (hat in the 
example 1 . A thernfK)Chromic layer 7 of a thickness of about 40 |im was composed of a thernK>chPomlc material, 
a blue pigment a white pigment and acrylic ester resin, and was capable of reversible change between a ther- 
mally color-developed state and pastel blue color obtained by mixing of the blue and white pigments, with lu- 
15 minocities of the mixture of 2.5 and 8.9 respectively in the odor-developed state and in the color-extinguished 
state. 

The thermochromic layer developed color at 15<'C or lower whereby the light 8 of a spectral region of 650 

- 700 nm in the incident light was reflected while the light 6 of other wavelengths was absorbed, thus metallic 
luster red color being exhibited. The color of the thermochromic layer was extinguished at 30^ or higher, 

20 whereby the metallic luster red color was replaced by pastel blue color obtained by mixing of the blue and white 
pigments. A numeral 9 indicates the pastel blue light reflected by the thermochromic layer 7. 

Example 10 

25 The metallic luster pigment layer 3 was same as that in the example 9, while the thermochromic layer 7 
of a thickness of about 40 ^ m was composed of the thermochromic material employed in the sample 5, a flu- 
orescent orange pigment and acrylic ester resin, and was capable of reversible change between a thermally 
color-developed state and a color-extinguished state with the odor of the fluorescent orange pigment, with lu- 
minocities of the mixture of 2.5 and 8.9 respectively in the cdor-devdoped state and in the cotor-extinguished 

30 state. Similarly, at 1 5^*0 or lower there was exhibited n^tallic luster red color, which was replaced, at 30°C or 
higher, by the color of the fluorescent orange pigment. A numeral 9 indicates the orange light reflected by the 
layer 7. 

Example 11 ' 

35 

The metallic luster pigment layer 3 of a thickness of about 40 pm was composed of a metallic luster red 
pigment, consisting of natural mica particles surfacially coated with titanium oxide of 45 wt% and further with 
ion oxide of 4 wt.% with a combined optical thickness of 270 nm and having a partide size of 10 - 50 ^m, and 
acrylic ester resin. The thermochromic layer 7 of a thickness of about 40 ^m was composed of the thermo- 
40 chromic material employed in the example 1, a fluorescent yeltow pigment and acrylic ester resin, and was 
capable of reversible change between a thermally cdor-developed state and the color of the fluorescent yellow 
pigment, with luminocities of the mixture of 2.2 and 8.9 respectively in the cdor developed state and in the cdor- 
extinguished state. 

The thermochromic layer developed color at 1 S^'C or k>wer whereby the light 5 of a spectral region of 650- 
45 700 nm in the inddent light was reflected, while the light 6 of other wavelengths was absorbed, thus metallk: 
luster reddish purple cdor being exhibited. The color of the thermochromic layer was extinguished at 30^C or 
higher, whereby said metallic luster reddish purple color was replaced by the color of the fluorescent ydlow 
pigment A numeral 9 indicates the yellow light reflected by the therrTK>chn>mic layer 7. 

50 Example 12 

The metallic luster pigment layer 3 was same as that in the example 2, while the thernrrachromic layer 7 
of a thickness of about 40 ^m was composed of the thernKx^hromic material employed in the example 1, a flu- 
orescent green pigment and acrylic ester resin, and was capable of reversible change between a thermally 
55 cdor-developed state and a color-extinguished state with the color of the fluorescent green pigment with lu- 
minocities of the mbcture of 2.3 and 8.0 respectively in the color-developed and in the color-extinguished state. 

The thermochromic layer developed cdor at 15^*0 or lower whereby the light 5 of a specbBi region of 380 

- 430 nm in the incident light was reflected while the light 6 of other wavelengths was absorbed, thus metallic 
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lustrpurpi color b ing xhibrted.Th color fth thenwHrfiromic lay r was extinguished at 3(y*C or higher, 
wh rebyth metallicluster purple color was replaced by th color of the fluoresc ntgre npigm nt A numeral 
9 indicates th gre n light reflected by th thermochromic lay r 7. 

5 ExampI 13 

The metallic luster pigment layer 3 was same as that in the example 3, while the thernrK)chn)mic layer 7 
of a thickness of about 40 urn was composed of the thermochromic material employed in the example 1 , a flu- 
orescent red pigment and acrylic ester resin, and was capable of reversible change between a thermally color- 
10 developed state and a odor-extinguished state with the color of the fluorescent red pigment, with luminodties 
of the mbcture of 2.4 and 4.8 respectively in the color-developed state and in the color-extinguished state. 

The thermochromic layer developed color at IS^'C or lower whereby the light 5 of a spectral region of 430 

- 500 nm in the incident light was reflected while the light 6 of other vravelengths was absorbed, thus metallic 
luster blue color being exhibited. The color of the thermochromic layer was extinguished at 30*^C or higher. 

15 whereby the metallic luster blue color was replaced by the color of the fluorescent red pigment. A numeral 9 
indicates the red light reflected by the thermochromic layer 7. 

* I * ■ • 

Example 14 

20 The metallic luster pigment layer 3 was same as that in the example 4, whie the thermochromic layer 7 
of a thickness of about 40 ^m was composed of the thermochromic material emptoyed in the example 1, a flu- 
orescent pink pigment, a blue pigment and acrylic ester resin, and was capable of reversible change between 
a thermally color-developed state and a color-extinguished state with lavender.color obtained by the mixing of 
the fluorescent pink pigment and the blue pigment, with luminodties of the mixture of 2.3 and 5.5 respectiveiy 

25 in the color-developed state and in the odor-extinguished state. The thermochromic layer developed odor at 
1 5°C or lower whereby the light 5 of a spectral region of 500 - 540 nm in the inckient light was reflected while 
the light 6 of other wavelengths was absorbed, thus metallto luster green odor being exhibited. The cdor of 
the thermochromic layer was extinguished at 30"*C or higher, whereby the metallic luster green cdor was re- 
placed by lavender cdor obtained by mbcing of the fluorescent pink pigment and the blue pigment. A numeral 

30 9 indicates the lavender light reflected by the thernKx:hromto layer 7. 

Example 15 

Fig. 3 shows another embodiment of the present inventk>n, consisting of a three-layered thermochromic 
35 laminate member, comprising layers 2. 3 same as in the example 5 and a third colored layer 8 containing a 
non-thermochromto cdor material and positioned CKljacent to the thernmhromic layer 2. In this example, the 
cdored layer 8 had a thickness of about 10 pm and was fluorescent ydk)w color, composed of a fluorescent 
ydlow pigment and acrylic ester resin, with a luminocity of 8.9. The thermochromic layer devdoped cdor at 
IS^'C or lower whereby.the light 5 of a spectral region of 650 - 700 nm in the inckient light was reflected while 
40 , the light 6 of other wavelengths was absorbed, thus metallic luster red cdor being exhibited. The cdor of the. 
thermochromic layer was extinguished at 30''C or higher, whereby the metallic luster red cdor was replaced 
by the cdor of the underlying fluorescent ydlow pigment A numeral 10 indicates the ydlow light reflected by 
the non-thermochromk: cdored layer 8. 

45 Example 16 

The metallic luster pigment layer 3 was same as that in the example 2, whie the thermochromic layer 2 
of a thickness of about 40 (im was composed of a thermochromic material and acrylic ester resin. Said ther- 
mochromic materafl had the form of microcapsules of a partk^e size of 8 ^ m, which were obtained by interfadal 

50 polymerizatton microencapsulatton employing epoxy resin and an amine hardening agent and endosing a ther- 
mochromic composition consisting of 3 parts of 2-anilino-3-methyl -6-dibutylaminofluorane, 6 parts of bisphe- 
nol-A, 25 parts of myristyl ateohd and 25 parts of oetyl caprate and which showed luminodties of 2.2 and 9.0 
respectively in the cdor-developed state and in the cdor-extinguished state. The cdored layer 8 of a thickness 
of about 1 0 pm was of fluorescent orange color and was composed of a fluorescent orange pigment and acrylk: 

55 ester resin, with a luminocity of 6.3. 

The thermochromic layer developed cdor at 26'C or lower whereby the light 5 of a spectral regton of 380 

- 430 nm in the incident light was reflected while the light 6 of other wavdength was absorbed, thus metalKic 
luster purple color being exhibited. The color of the thermochromic layer was extinguished at 20''C or higher, 
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whereby them taliic luster purple cd r was replaced by the col rofth und riyingflu rescent rang pigment 
A num rallO Indicates th rang light refl cted by the non-thermochromic layer 8. 

Example 17 

5 

The xampi 16 was reproduced except the th rmochiomic material ther in was replaced by a th rnrK>- 
chromic material in the form of microcapsules enclosing the thermochromic material of the example 5. Similarly 
the thermochromic layer developed color at 1 5°C or lower whereby the light 5 of a spectral region of 380 - 430 
nm in the incident light was reflected while the light 6 of other wavelengths was absorbed, thus metallic luster 
10 nnagneta color being exhibited. The color of the thermochromic layer was extinguished at 30^C or higher, where- 
by the metallic luster magenta color was replaced by the color of the underlying fluorescent orange pigment 
A numeral 10 indicates the orange light reflected by the non-thermochromic colored layer 8. 

Example 18 

f5 

The example 16 was reproduced except that the nmtallic luster pigment therein was replaced by that em- 
ployed in the example 3 and the fluorescent orange pigment in the colored layer 8 was replaced by a fluorescent 
pink pigment with a luminocity of 5.5 Similarly the thernrochromic layer developed color below 20«»C whereby 
the light 5 of a spectral region of 430 - 500 nm in the incident light was reflected while the light 6 of other wa- 
20 velengths was absort>ed, thus metallic luster blue color being exhibited. The color of the thermochromic layer 
was extinguished above 20°C, whereby the metallic luster blue color was replaced by the color of the underlying 
fluorescent pink pigment A numeral 1 0 indicates the pink light reflected by the non-thermochromic cotored lay- 
er 8. 

25 Example 19 

The example 18 was reproduced except that the fluorescent pigment in the colored layer 8 therein was 
replaced by a fluorescent yellow pigment with a luminocity of 8.4. SimQarly the thernrwchromk) layer developed 
color below 20^*0 whereby the light 5 of a spectral regnn of 430 - 500 nm in the incident light was reflected 
30 while the light 6 of other wavelengths was absorbed, thus metallic luster blue color being exhibited. The color 
. of the thermochromic layer was extinguished above 20°C, whereby the metallic luster blue color was replaced 
by the color of the underlying fluorescent yellow pigment A numeral 10 indicates the yellow light reflected by 
the non-thermochromic colored layer 8. 

35 Example 20 * . 

The example 16 was reproduced except that the metallic luster pigment therein was replaced by that enn- 
ployed in the example 4 and that the fluorescent orange pigment in the colored layer 8 was replaced by a flu- 
orescent red pigment with a luminocity of 4.7. Similarly the thermochromic layer developed color below 20*^C 
40 whereby the light 5 of a spectral region of 500 - 540 nm in the incident light was reflected while the light 6 of 
other wavelengths was absorbed, thus metallic luster green color being exhibited. The color of the thermo- 
chromic layer was extinguished above 20°C, whereby the metallic luster green color was replaced by the color 
of the underlying fluorescent red pigment A numeral 10 indicates the red light reflected by the non-thermo- 
chromic colored layer 8. 

45 

Example 21 

The example 20 was reproduced except that the fluorescent red pigment in the colored layer 8 therein was 
replaced by a blue pigment and a white pign^ent with a luminocity of 5.0. Similarly the thermochromic layer 
SO developed color below 20''C, whereby the Igiht 5 of a spectral region of 500 - 540 nm in the incident light was 
reflected while the light 6 of other wavelengths was absorbed, thus metallk: luster green color being exhibited. 
The color of the thermochromic layer was extinguished above 20<'C, whereby the metallic luster green color 
was replaced by pastel blue color obtained by the mixing of the underlying blue and white pigments. A numeral 
10 indicates the pastel blue light reflected by the non-thermochromic colored layer 8. 

55 

I 

. Reference example 1 



the example 1 was reproduced except that the thermochromic material therein was replaced by a ther- 
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mochiomic mat rial in th f rm of microcapsules with an av rage partW size of 8 pm, which were obtained 
by interfacial polymerization micro ncapsulaSon with poxy resin and an amine hard nmg ag rt. ndwing a 
JeZdiromSpositionconsistingofep^^ f2-anlino3-m »N-6.d;buWam^<*|^« 10,^o^ 
sph nol-^and25parteofneopentylstearateandnotb coming colorless in the col r-e^guBh d and 
2ch h^luminocL f 4.5 and 6.0 respectively in th colors veloped state and in the color- x«'n9"«hed 
S?Thtthermochromiclay rd velopedcol rat15-Corlowe,lherebyth 5 -faspedral region 
- 500 nm in the incident light was reflected while the light 6 of other wavelengths was absorbed, thus metallH^ 
luster blue color being exhibited. In this reference example, however, since 

pable of sufficiently absortjing the transmitted light 6 even in the cotor-exttnguished state JC« ab««; 
L metallic luster blue color became somewhat thinner but was still perceivable, and reversible change be- 
tween the metallic blue color and the colorless state could not be attained. 

Reference example 2 

The metallic luster pigment layer 3 was same as that m the example 9. whie the thermochromic layer 7 
of athicknessof about40 M m was composed of the thermochromic material empl^ed in the referen 
1 a blue pigment and acrylic ester resin, with luminocities of 2.5 and 3.3 respecbvely in tl» "'^;*velop^ 
state and in the color-extinguished state. The thermochromic layer developed '^'^^^^^^^^^ 
whereby the light 5 of a spectral region of 650 - 700 nm in the Incident light was reflerted whDe the light 6 of 
other wavelengths wasabsorbed. thus metalliclusterredcolorbeing exhibited. In thisr^fe^^ 
ever, since the thermochromic layer was capable of suffidnelly absorbing the transmitted light 6 even in *e 
color-extinguished state at 30-C or higher, the exhibited color merely changed Id ""^^T^''*''^ 
color but still retained metallic luster red color, and the reveisible change between the metaUic red color and 
the colorless state could not be attained. 



Reference example 3 

The example 16 was reproduced except that the f luorescent orange pigmert therein WW replaced In^ 

red pigment layer as the colored layer 8. with a lumiocity of 3.7. The thermochromic J^:* '"""^"y f^f^ 
30 color below 20'C. whereby the light 5 of a spectral region of 380 - 430 nm In the incKlent v«MreflertW 
wh»e the light 6 of other wavelengths was absort)ed. thus metallic luster purple color being «tfiibiled. In the 
reference example, however, since the thermochromic layer was capable of f^'^f^^^^^ 
mitted light 6 even in the color-extinguished state above 20»C. the exhibited color merdy changed » 
reddish metallic purple color and still retained metallic purple luster, and the reversible change between the 

36 metallic purple color and the red color could not be attained. ' . , • . u.,^ 

In the following there will be explained examples of application of the thermochromic laminate member of 
the present invention, and at first shown are applications to toys; 



Application example 1 

Preparation of a doll dress (gold - rainbow color) 



On a synthetic leather sheet consisting of polyvinyl chloride resin, stripe patterns were printed with com- 
mercial screen printing inks (non-thermochromic ) of yellow, green, pink, orange and blue. Tlien a thermo- 
45 chromic layer 2 of a thickness of 40 mn was formed on the entire surface, bearii^ sad stn^ 

by printing with a 100-mesh screen, employing thermochromfc screen prinbng ink consisbng ofdspersion of 
a thermochromic color-memorizing pigment (black-colorless; cotor-extinguishing temperature 30 C. ootor-de- 

veloping temperature IS'C). . ^. . , _ «,:^„„„ rj 

Then, on saW thermochromic layer 2. there was formed a metellfc luster pigment layer 3 of a thidmess of 
so 40 um by printing through a 100-mesh screen with screen printing ink containing gold luster p^rnent 

The obtained sheet, which appeared gold color, showed the stripe pattern of the abovemenhoned five col- 

ore when tocally heated to SO-C or higher, and retained saki stripe pattern at room temperature. 

Said heated area returned togold color when it was cooledto15<<: or lower.and the entire sheet appeared 

55 ^""'/STaf ter being converted into the stripe-patterned state by heating entirely to 30°C or higher, said sheet 
showed gold color when locally cooled to 15»C or lower, and retained the gold color Pattern at the roomtem- 
perature When subsequenUy heated to 30°C or higher, the gold color disappeared and the entire sheet re- 
turned to the stripe-patterned state. 
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Costumes (jacket and skirt) of ad II were prepared by cutting and sewing said sh et SakI costumes couW 
arbitrarily showg Idcol rorcolorfulstrippatternsatth room temperature, and the user could xhibitvanous 
modes by locally gen rating gold col r r strip patterns. 

5 [Composition of ttiermochromic color-m morizing sere n printing Ink] 

15 parts thermochromic color-menwrizing pigment 

40 parts vinyl acetate-vinyl chloride copolymer resin 

0.5 parts silicone defoamer 

10 20 parts xylene 

10 parts methytisobutylketone 

15 parts aromatic medium-boiling solvent 
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[Composition of screen printing ink containing metallic luster pigment) 



14 parts metallic luster gold pigment (Iriodine 205) 
40 parts vinyl acetate-vinyl chloride copolymer 
0.5 parts silicone defoamer 

10 parts xylene 
20 20 parts methyl isobutylketone 

15 parts aromatic medium-boiling solvent ^jionu- 

Iriodin is the trande name of the metallic luster gold pigment manufactured by Merck Japan, and if205 in- 
dicates the product number (hereinafter likewise indicated). 

The parts in ttie composition indicate the parts by weight In the following compositions the quantities are 

25 likewise indicated. 
Application example 2 

On a white satin doth, a thermochromic layer 7 (thickness 35 jim) in the heart-shaped patterns wasfbrmed 
30 bvprinting,ttirougha100-rneshscreen.ofthermochromicscreenprintinginksoffiveoo1ors{black-fl^^ 

pink, black - fluorescent yellow, black - fluorescent green, black - fluorescent red. and black - fluorescent bhje) 
having a color-varying temperature of SO^'C. . o 

Then on ttius prepared ttiermochromte layer 7 of heart-shaped patterns, a metallic luster pigment layer 3 
of a thickiiess of 40 jim by overlay printing of the heart-shaped patterns with screen printing Ink containing a 
35 silver luster pigment An acrylic top coating of a thickness of about 20 ^m was further formed thereon. 

A casual dress for a doll was prepared by cutting and sewing thus formed ctoth. Said dress showed siker- 
cdored heart-shaped patterns on white background, but when breath is blown to heart-shaped patterns, said 
patterns changed to pearl pink, pearl yellow, pearl green, pearl red and pearl blue. Thus varied colors returned 
to tiie sflvercoloratthe room temperature, and the cdor variation between the sihwcoto^ 

40 could be repeated. 

[Composition of thermochromic screen printing ink] 

10 parts thermochromic color-memorizing pigment 

45 0.2 - 2 parts ordinary pigment (pink, yellow, green, red or Wue) 

10 parts acrylic ester emulsion 

10 parts mineral terpeneemulston 

0.2 parts crosslinking agent 

0.01 parts defoamer 



[Composition of screen printing ink containing metallic luster pigment ] 



1 0 parts silver luster pigment (Iriodin 1 00; Merck Japan) 

40 parts acrylic ester resin 

55 0.5 parts silicone defoan^er 

20 parts butyl acetate 

10 parts xylene 

10 parts aromatic medium-boiling solvent 
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Application exampi 3 

A metalllic luster thermochromic toy 1 was prepared by forming, In the foil wing parts of a d II made of 
polyvinyl Chi ride resin, a th rmochromiclay r 7 by spraying a therm chromic spray paint then forming am 
5 allic luster pigm nt layer 3 by spraying a spray paint containing a metallic lust r pigment, and finally spraying 
a dear coating. 

The sprayed portions, thermochromic layers 7, metallic luster plgnrmnts layer 3 and the obtained color 
changes as follows: 

Lips [thermochromic layer black - pink (color developed at 15°C, color extinguished at 30*'C); metallic 
10 luster pigment layer Irkxlin 205; color change; gold - pearl pink (changes at IS^'C and 30°C)]. 

Eye shadows [thermochromic layer Mack-lavender (color developed at 15*>C, color extinguished at 
30''C); metallic luster pigment layer Iriodin 100; color change; sthfer - pearl lavender (changes at IS^'C and 
30°C)], 

Earrings [thermochromic layer black - orange (color developed at IS^'C, color extinguished at 30''C); 
15 metallic luster pigment layer Iriodin 225; color change: metallic blue - pearl orange (changes at 15X and 
30*'C)],and 

Man icure [thernrK>chronriic layer black - pink (color developed at 1 5''C, color extinguished at SC^C); met- 
allic luster pigment layer Iriodin 235; cotor change: metallic green - pearl pink (changes at 15*C and 30*'C)]. 
Thus obtained ddi. at the room temperature after being heated to 30*>C or higher, showed a state of ordinary 
20 light make-up, with pink lips, lavender eye shadows, orange earrings and pink nails. When these areas were 
cooled with a make-up utensO filled with iced water, the doll varied to a sychedeiic make-up with gold lip. silver 
eye shadows, metallic blue earrings and metallic green manicure, and this state was stably maintained at the 
room temperature. The original ordinary make-up was restored by heating saki areas with a make-up utensil 
filled with warm water or a doth impregnated with warm water. 

25 

[Composition of thermochromic odor-memorizing spray paint] 

10 parts therniochromicpigment(black-colorless(colordevek)pedat15''Candextinguishedat30<>C) 
0.2 -2 parts ordinary pigment (pink, lavender or' orange) 
30 45 parts 50 % solution of acrylic resin in xylene 

20 parts xylene 
20 parts methylisobutylketone 

[Compositbn of spray paint containing metallic luster pigment] 

35 

2 parts metallic luster pigment 
. 45 parts 50 % xylene solution of acrylic resin 
20 parts xylene 
20 parts methylisobutylketone 

Application example 4 

A zinc die-cast miniature car was painted white by electrostatic painting at 90,000 V, employing an auto- 
matic disk-type electrostatic painting machine and utilizing a white alkyd-melamine spray paint forelectrostatic 
45 painting, and a thermochromic color-memorizing spray paintfor electrostatic painting was similarly painted with 
the automatic disk-type electrostatic painting machine at 90,000 V. 

After hardening for 15 minutes at 100X, a spray paintfor electrostatic painting containing a metallic luster 
pigment was similarly applied, and was hardened for 1 5 minutes at lOO'^C. Finally a dear coat for electrostatk; 
painting was similarly applied and hardened for 15 minutes at 100**C to obtain a thermochromic miniature car 
50 of metallic luster, with cdor-memorizing character. 

The obtained miniature car changed to silver color when coded to 15*^0 or lower, and retained the silver 
cdor at the room temperature. It changed to pearl blue odor when heated to 35*^0 or higher, and remained in 
this state at the room temperature. Also when the roof portion was coded to 15"C or lower, said portion alone 
changed to silver cdor, and the obtained two-tone cotor state remained at the room temperature. 

55 

[Composition of thermochromic cdor-menfK)rizing spray paint for electrostatic painting] 

15 parts thermochromic pigment (black - colorless; color developed at 1 5^*0 and extinguished at 30**C) 
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0.5 parts ordinary blu pigment 

35 parts 50%xyl n solution off alkyd resin 

0.5 parts additiv 

30 parts xyl n 

20 parts butyl aceta 

10 parts butyl cellosolve 

6 parts melamine resin 

[Composition of metallic luster pigment-containing spray paint for electrostatic painting] 



4 parts silver luster pigment (Superwhite (trade name), Mearl corporation (U.SA)) 

35 parts 50 % xylene solution of alkyd resin 

0.5 parts additive 

30 parts xylene 

15 20 parts butyl acetate 

10 parts butyl cellosolve • 

6 parts melamine resin 



Applicatton example 5 



On a white doll crown made of styrol resin, heat-shaped patterns were formed with a thermochromic color- 
memorizing spray paint (black t green, color developed at 2Q°C and extinguished at 30°C), and the remaining 
area was sprayed with another thermochroic color-memorizing spray ink (black - pink, color developed at 20**C 
and extinguished at 30^C). Then the entire surface of the crown was sprayed with a spray paint containing a 
25 gold luster pigment and finally with a lustrous dear coating. 

Thus prepared crown, which was gold at 20^C or lower, changed to pink color with green heart-shaped 
patterns when heated to 30*^0 or higher and retains this state at the room temperature. It returns to the gold 
color when cooled to 20''C or lower and retained this state at the room temperature. 

30 [Composition of thermochromic color-memorizing spray paint] 

» ' ■ • 

1 5 parts thermochromic color-memorizing pigment (black - colorless, color devetoped at 20°C and extin- 
guished at 30°C) 
3 parts ordinary fluorescent pink pignrient 
35 40 parts 50 % xylene sdutton of acryl polyol 
6 parts polyisocyanate hardening agent 
40 parts xylene 



[Composition of thermochromic color-memorizing spray paint] 



1 5 parts thermochromic color-memorizing pigment (black - colorless, color developed at 20®C and extin- 
guished at 30^*0) 
1 part ordinary green pigment 
40 parts 50 % xylene solutk>n of acrylopolyol 
45 6 parts isocyanate hardening agent 
40 parts xylene 

[Composition of metallic luster pigment-containing spray paint] 

50 3 parts gold luster pigment (Iriodin 205) 

40 parts 50 % xylene solutbn of acrylopolyol 

6 parts polyisocyanate hardening agent 

40 parts xylene 

55 [Composition of lustrous dear coat] 

40 parts 50 % xylene solutk>n of acrylopolyol 
6 parts polyisocyanate hardening agent 
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40 parts xyl ne 
Application xampleS 

5 A toy robot was injected nnold d, at a cylinder t mperatur of IBO^C and a nozzi temperatur of 170*^0, 
utilizing a mixture of 20 parts fath rmochromic pigment (black - c I riess), 1.5 partsof an rdinaryy How 
pigment and 1 000 parts of polystyrene. On said toy robot, following three spray paints containing metallic luster 
pigments were spray coated, and a dear top coating was sprayed over the entire surface. 

10 [Compositions of metallic luster pigment-containing spray paints] 

Body: 3 parts of Iriodin 1 00 in a vehicle coslsting of 40 parts of 50 % xylene solution of acrylic resin; 
Head: 3 parts of Iriodin 205 in said vehicle; and 
Legs: 3 parts of Iriodin 219 in said vehicle. 
15 Thus obtained toy robot was yellow at the room temperature (ca. 25'*C). but changed, when immersed In 
iced water, to gold color in the head, metallic purple in the legs and sflver color in other parts. When left at the 
room temperature (ca. 25''C), the toy robot returned to yellow color in the entire parts. 

Application example 7 

20 

A doll pendant made of pale orange ABS resin was manually sprayed with a thermochromic color-mem- 
orizing spray paint (consisting of 40 parts of a thernwchromic cdor-rnemorizing pigment (brown - Mack, color 
developed at 1 S^'C and extinguished at 32°C), 2 parts of an ordinary fluorescent pink pigment, 1 part of a flu- 
orescent orange pigment, 40 parts of 50 % xylene solutton of acrylic resin, and 40 parts of xylene). Then it 

25 was sprayed with a gold luster pigment-containing spray paint (consisting of 3 parts of HhLlte Colors Gold (trade 
name of The Mearl Corporation (U.SA), 40 parts of 50 % xylene solution of acrylte resin and 40 parts of xylene) 
to obtain a therrTK)chromic pendant 

When cooled to IS^'C or lower, said pendant changed to reddish gold color and retained said color at tiie 
room temperature. When heated to 32°C or higher, it changed to red color whk:h was retained at the room tenv 

30 perature. Upon cooled to 18X or lower again, it changed to gold color which was retained at the room tem- 
perature. 

In the following tiiere will be explained applk:ations to accessories. 
Application example 1 

35 

A barrette, fornried by connecting four white heart-shaped articles moMed firom styrol resin, was colored 
in the following manner. 

On tiie first molded article, there were laminated a cotor-menwrizing thermochromic layer 7A (black - pink, 
color changes at 15'*C and 32°C), ttien a gold luster pigment layer 3A, containing Iriodin 205, and finally a lus^ 
40 trous top coating 5. Similarly, on the second nu)lded article, there were formed a color-memorizing thermo- 
chromic layer 7B (black - green, color changes at 15^0 and d2?C), and a sflver luster pigment layer 3B con- 
, taining Iriodin 100. On tiie third molded article there were formed a color-memorizing ttierochromic layer 7C 
(black - yellow, color changes at 15*^0 and 32°C) and a gold luster pigment layer 3C. On the fourth molded 
article there were formed a color-memorizing thermochromic layer 7D (black - blue, color changes at 1 5''C and 
45 32**C) and a silver luster pigment 3D. Finally a dear coating was applied onto these molded artides. Iriodin is 
tiie trade name of Merck Japan, and the following number indicates tiie product grade. 

The above-mentioned thermochromto layers 7A - 7D were prepared with spray paints of the fDllowing com- 
positions A- D. 

The spray paint A consisted of 15 parts of a titer mochrome color-memorizing pigment (black - colorless, 
50 color changes at 15^C and 32^C) and 3 parts of an ordinary fluorescent pink pigment, dispersed in 40 parts 
of 50 % xylene solution of acrylic resin. The spray paint B consisted of 0.05 parts of an ordinary blue pigment 
and 0.5 parts of an ordinary yellow pigment instead of ttie ordinary pigment In the composition A The spray 
paint C consisted of 1 part of an ordinary yellow pigmerit instead of the ordinary pigment in saki composition 
A The spray paint D consisted of 0.3 parts of an ordinary blue pigment instead of the ordinary pigment in sakJ 
55 composition A. The metallic luster pigment layers 3A - 3D were obtained by dispersing 3 parts of respective 
metallic luster pigments in a vehide consisting of 40 parts of 50 % xylene solution of acrylfc resin and 40 parts 
of xylene. Thus obtained ttiernwchromic barrette, which was gold in tiie first and ttiird molded artides and sflver 
in tiie second and fourtti molded artides at 15^C or lower, changed to pink, green, yellow and blue in said first, 
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second, third and fourth mtiitl d artici s at 32X or high r, and retained this stat at th roonn temp ratur . 
Wh ncool d again to IS^'C rl wer.th barr tt returned to th original state with gold and silv rcol rs,and 
retained this state at th room tenriperature. Thus this barrette can hav tw designs (col r states), which can 
be arbitrarily sel cted by the user. 

5 

Application xample 2 



A necldace, consisting of plural metal stars, was sprayed with white acrylic paint, and. after drying, was 
colored in the following manner. 

10 On a first star, there were formed a color-memorizing thermochromic layer 7E (black - pink, color changes 
at 1 S^'C and 38''C). then a metallic luster purple pigment layer 3E. obtained finom a paint prepared from 3 parts 
of Iriodin 219 dispersed in a vehicle consisting of 40 parts of 50 % xylene solution of acrylpdyol, 6 parts of a 
polyisocyanate hardening agent and 40 parts of xylene, and finally a lustrous dear coating. SimDariy color- 
ntemorizing thermochromic layers F. G. H. 1 (color change temperatures being same as those In the layer 7E) 

IS were formed respectively on a second star (black - yellow), a third star (black - blue), a fourth star (Mack - or- 
ange) and a fifth start (black - green). Subsequently a metallic luster pigment layer 3 was formed with the same 
paint as for the layer 3E, on each thermochromic layer 7, and the lustrous clear coating was applied. 
Said thermochromic layers 7E - 71 were prepared with the following spray paints E - 1. 
The spray paint E was obtained by dispersing 15 parts of a color-merTK)rizing thernrKx^romic pigment (color 

20 changes at 1 S^'C and 38''C) and 3 parts of an ordinary fluorescent pink pigment in a vehide consisting of 40 
parts of 50 % xylene solution of acrylic resin, 6 parts of a polyisocyanate hardening agent and 40 parts of xy- 
lene. The spray paints F, G, H, I were respectively obtained by replacing the ordinary pigment in the paint E 
with 1.5 parts of a yellow pigment, 0.2 parts of a blue pigment, 0.5 parts of an orange pigment, and 0.7 parts 
of a yellow pigment combined with 0.05 parts of a blue pigment The first to fifth stars of thus prepared ther- 

25 mochromic necklace were all metallic purple at 1 S^'C or lower, but the second to fifth stars varied respectively 
to pink, yellow, blue and orange when heated to 38°C or higher and retained this state at the room temperature. 
When cooled again to 1 5^0 or lower, all the stars returned to metallic purple and retained this state at the room 
temperature. Thus this necklace can provide two designs in reversible manner, which the user can arbitrarily 
select 
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Applicatfon example 3 



A ribbon-shaped broach was obtained by injection molding, at a cylinder temperature of 1 SO^'C and a nozzle 
temperature of 175''C. of a mixture of 20 parts of a thernrK>chromic pigment (black - colorless, cdor change at 
35 1 2'C), 4 parts of an ordinary fluorescent pink pigment and 1 000 parts of high-impact polystyrene. Then sprayed 
thereon were a metallic luster pigment-containing spray paint consisting of 3 parts of a silver luster pigment 
(Superwhite (trade name) supplied by The Mearl Corporation (U.S A)), 40 parts of 50 % xylene sdutiori of 
acrylic resin and 40 parts of methylisobutylketone, and finally a lustrous dear top coating. 

Thus prepared thermochromic broach, which was pink at the room temperature, changed to silver cdor 
40 when cooled to 12^*0 or lower. It returned to the original pink color when left at the room temperature above 
12°C. 

Applicatton example 4 

45 A picture of an automobile was printed with ordinary oflset printing ink on synthetto paper. Then thermo- 
chromic screen printing ink (blackcolorless, color change at 30°C) was applied over the entire surface, covering 
said picture, and ink containing a metallic luster pigment was screen printed thereon over the entire surface. 
Subsequently the synthetic paper was cut in the size of said picture, applied to a flat part of a key hdder and 
potted with ultraviolet-settade acrylic resin to obtain a thermochromic key holder. 



[Composition of thermochromic screen printing ink] 



1 0 parts thermochromic pigment (black - colorless, color change at 30°C) 

10 parts ethylene-vinyl acetate copolymer emulsion 

55 30 parts 7 % aqueous solution of carboxy cellulose 

0.05 parts defoamer 
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[Compositi n of m tallic lust r pigment-containing scr en printing Ink] 

3 parts Iriodin 205 (Merck Japan) 
30 parts 50%xyt ne solutk>n of acrylic resin 
5 10 parts vinyl chloride-vinyl acetat copolynier 
5 parts xylene 
5 parts methyl butytketone 
10 parts aromatic medium-boiling solvent 
0.1 parts deformer 

10 The key holder thus prepared was gold color, which was replaced by the pteture of automobile when 
warmed with hand. It returned to gold color when left at the room temperature. 
In the following there will be explained applk:atk)ns or artificial nails. 
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Application example 1 



On an artificial nail made of acetyl cellulose resin, there were sprayed manually a thermochromic color- 
memorizing spray paint, consisting of 1 5 parts of a thermochromic color-memorizing pigment (black - colorless, 
color generated at 15°C and extinguished at 38°C). 3 parts of an ordinary fluorescent pink pigment. 40 parts 
of 50 % xylene solution of acrylk: resin. 10 parts of xylene and 30 parts of methylisobutylketbne, and a goW 

20 luster pigment-containing spray paint, consisting of 3 parts of Hi-Lite Colors Gold (trade name) of The Mearl 
CJorporation (U.S A), 40 parts of 50 % xylene solution of acrylic resin. 10 parts of xylene and 30 parts of WB- 
thyleobutylketone. thereby obtaining a thernrKX^hnomic artif k:ial naQ. 

Said thermochromic artificial nail, whk;h was gold at IS^'C or lower, changed to pink color when warmed 
to 38X or higher and retained this state at the room temperature. When cooled to 15X or lower, it returned 

25 to gold color and retained this state at the room temperature. Thus this artificial nail has two colors, which the 
user can arbitrarily select. Since the color changing temperature at the higher temperature side is 38**C, the 
color change did not take place by body temperature or by ambient temperature, and the selected color couki 
be stably maintained. 

30 Application example 2 

On an artificial nail made of pale yellow polyamide resin, heart-shaped marks of pink and black colors were 
printed with ordinary tampon printing inks. Then there were thereon sprayed, with a hand spray, a thermochrom- 
k: color-memorizing spray paint consisting of a thernrrachromte color-memorizing pigment (black - colorless, 

35 color changes at 17^C and 32**C), 40 parts of 50 % xylene solution of acrylpolyol. 6 parts of a polyisocyanate 
hardening agent and 40 parts of xylene, then a silver luster pigment-containing spray paint, consisting of 3 parts 
of Iriodin 200 (trade name) of Merck Japan, 40 parts of 50 % xylene solutk>n of acrylpolyol, 6 parts of a poly- 
isocyanate hardening agent and 40 parts of xylene, and finally a lustrous dear top coating, thereby obtaining 
a thermochromic color-memorizing nail was siWer color at 17**C or lower, but, when heated to 32**C or higher, 

40 the silver color was replaced by heart-shaped patterns of pearl pink and pearl blue on white background, and 
this state was retained at the room temperature. When cooled to 15''C or lower, the nail returned to silver color 
and retained this state at the room temperature. 



Application example 3 



A thernwchromic artificial nail 1 was formed by injection molding, at a cylinder temperature of ISO^C and 
a nozzle temperature of 175X, of a mixture of 20 parts of a thermochromic pigment (black - colorless, color 
change at 18°C), 4 parts of an ordinary fluorescent pink pigment and 1000 parts of high-impact polystyrene. 
Then there was sprayed a metallic luster spray paint consisting of 3 parts of a metallto luster blue pigment (Ir- 
50 k)din 225 (Merck Japan). 40 parts of 50 % xylene solution of acrylic resin and 40 parts of methylisobutylketone. 
and finally a lustrous dear top coating was applied by spraying. 

Thus prepared thermochromic artif idal nail was pink colored in the normal state, and changed to metallic 
blue color when coded to 18°C or lower. It returned again to pink color at the room temperature, beyond 18X. 

Therefore, said artificial nail is pink colored when worn in the indoor, but changes to metallic blue color 
55 outdoors in the winter time. 

As detaOedly explained in the foregoing, the thermochromic laminate member of the present inventton can 
exhibit color changes from gold or silver color, or from metallic luster colors such as metallic red, metallic purple, 
metallic blue or metallic green, thereby improving the variety, of colors, delicateness, unexpectedness and dec- 
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orativ character f color changes, and is applicable in various f i Ids such as t ys, decorations, printing etc 
Th th rnx>chromic lamlnat memt>er of th pros nt invention retains the thermochromic function of th 
conv ntionalth rmochromic material and nhancesth concealing eff ct, utilizing th light refl cting effect of 
th m tallic luster pigment lay r, thereby concealing and exhibiting a col red layer of various colors and den- 

5 sities by a temperature chang . 

Said color chang occurs in highly responsiv mann ir in a system in which th th rmochromic lay r is 
formed with a thermochromic material of a small hysteresis, and with a reasonable response to temperature 
change if the thermochromic material of a medium hysteresis is employed. If the thermochromic material with 
a large hysteresis (including a color-memorizing thernrK)chromic dye) is employed, a state varied by heat or 

10 coldness is retained after the removal of such heat or coldness and can be perceived at the room temperature. 



Claims 

IS 1. A thermochromic laminate member capable of reversible change between a metallic luster color and a 
colorless state, comprising: 
A) a first layer for regulating the wavelength of reflected light, composed of a metallic luster pigment, 
which consists of natural mica particles surfaclalty coated with titanium oxide and which has a particle 
size of 5 to 100 \i m, and a film forming material; and 

20 B) a second layer composed of a thermochromic material, which consists of an electron donating conv 

pound, an electron accepting compound, and an organic medium enabling a reversible color-forming 
reaction between said compounds and which has a luminocity of 6 or lower in the color-developed state 
and a luminocity of 8 or higher in the color-extinguished state, and a film forming material. 

25 2. A thermochromic laminate member according to claim 1 , capable of reversible change between a metallic 
luster color and a colorless state, comprising: 

A) a first layer for regulating the wavelength of reflected light, selected finom a group consteting of (a) 
a metallic luster coated layer obtained by a coating composition composed of a metallic luster pigment, 
which consists of natural mica particles surfacially coated with titanium oxide and which hais a particle 

30 size of 5 to 1 00 ^m, a film forming materisd and a vehicle, and (b) a metallic luster sheet nnolded from 

a metallic luster pigment, which consists of natural mica particles surfacially coated with titanium oxide 
and which has a partide size of 5 to 100 ^m, and synthetic resin; and 

B) a second thermochromic layer selected from a group consisting of (A) a coated layer obtained from 
a coating composition composed of a thermochromic ntaterial, which consists of an electron donating 

3S compound, an electron accepting material and an organic medium capable of causing a reversible color- 

forming reaction between said compounds and which has a luminocity of 6 or lower in ttie color-devel- 
oped state and a luminocity of 8 or higher in ttie color-extinguished state, a film forming material and 
a vehicle, and (b) a thermochromic sheet molded from a ttiernfux^hromic material, which consists of an 
electron donating compound, an electron accepting compound and an organic medium capable of caus- 

40 ing a reversible color-forming reaction between said compounds and which has a luminodly of 6 or low- 

er in the color-developed state and a luminocity of 8 or higher in the odor-extinguished state, and syn- 
thetic resin. 
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3. A thermochromic laminate member according to claim 1 or 2. capable of reversible change between a met- 
allic luster color and the color of a dye or a pigment, wherein the second thermochromic layer contains a 
non-thernrK)chromic colored dye or pigment mixed ttierein, and ttie mixture has a luminocity VI of 6 or lower 
in the color-developed state and a colored luminocity V2 of 4 or higher in the color-extinguished state, 
said luminocrties further satisfying a relation V2 -. VI > 1. 

4^ A ttierochromic laminate member according to any of claims 1 to 3, capable of reversible change between 
a metallic luster color and the color of a dye or a pigment, further comprising a non-thermochromic colored 
layer, which is positioned nexttotiie thernK)chromic layer of said laminate member, is composed of a non- 
thermochromic colored dye or pigment and a film forming material, has a colored luminocity V3 of 4 or 
higher and satisfies a relation V3 - V4 > 1, wherein V4 is ttie luminocity of the thermochromic material in 
the color-developed state. 

5. A ttiermochromic laminate member according to any of claims 1 to 4. capable of reversible change be- 
tween a metallic luster color and a colorless or pale yellow state or the color of a dye or a pigment, wherein 
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theth rmochromicmat rialc nsists fmicrocapsules enclosing an lectrond natingcomp und.anel c- 
tr n accepting compound and an organic medium capable of causing a rev rsible cd r-forming reacti n 
between said compounds. 

6. Athermochromic granular material f rmedint powd r state by cutting the thernK)Chromic laminate menv 
b r according to any f claims 1 to 5. capabi of reversibl change betw n a metallic luster color and a 
colorless state or the color of a dye or a pignrienL 

7. Athermochromic fiber formed by cutting the thermochromic laminate member according to any of daims 
1 to 5, capable of reversible change between a metallic luster color and a colorless state or the color of 
a dye or a pigment 

8. A two-liquid coating composition for forming a thermochromic laminate member capable of reversible 
change between a rhetailic luster color and a colorless state, comprising the combination of: 

A) a coating composition composed of a metallic luster pigment consisting of natural mica particles sur- 
facially coated with titanium oxide, a film forming material, and a vehicle; and 

B) a coating composition composed of a thermochromic material, which consists of an electron donating 
compound, an electron accepting material, and an organic medium capable of causing a reversible col- 
or-forming reaction between said compounds and which has a luminocity of 6 or lower in the color-de- 
veloped state and a luminocity of 8 or higher in the color-extinguished state, a film forming material 
and a vehicle. 

9. A two-liquid coating composition according to claim 8, capable of reversible change between a metallic 
luster color and the color of a dye or a pigment, wherein the composition composed of the thermochromic 
material, the film forming material and the vehicle contains a non-thermochromic colored dye or pigment 
mixed therein, and the mixture has a luminocity VI of 6 or lower in the color-developed state, and a lumi- 
riocity V2 of 4 or higher in the color-extinguished state, said luminocities further satisfying a relation V2 - 
yi>1. 

♦ 

10. A three-l iquid coating composition for form ing a thermochromic lam inate member capable of color change 
to the color of a non-thermochromic dye or pigment, comprising: 

A) a coating composition composed of a metallic luster pigment consisting of natural mica particles sur- 
fadally coated with titanium oxide and having a particle size of 5 to 100 pm. a fOm forming material 
andavehide; 

B) a tiiermochromic composition selected from a group consisting of (a) a coating composition com- 
posed of a thermochromic material, which consists of an electron donating compound, an electron ac- 
cepting compound and an organic medium capable of causing a reversible color-forming reaction be- 
tween said compounds and which has a luminocity of 6 or lower in the color-developed state and a lu- 
minocity of.8 or higher in the color-extinguished state, a film forming material and a vehide. and (b) a 
coating composition composed of a thermochromic material, which consists of an electron donating 
corhpound, an electron accepting compound and an organic medium capable of causing a reversible 
color-forming reaction between said compounds and which has a luminodty of 6 or lower in the color- 
developed state and a luminodty of 8 or higher in the color-extinguished state, and a non-thermochrom- 
ic colored dye or pigment mixed ttierein, and the mixture has a luminodty V1 of 6 or lower in the cdor- 
developed state and a luminodty V2 of 4 or higher in the color-extinguished state, said luminocities sat- 
isfying a relation V2 - VI > 1; and 

C) a coating composition composed of a non-thermochromic dye or pigment, a film forming material 
and a vehide, having a luminodty V3 of 4 or higher and satisfying a realtion V3 - V4 > 1 , wherein V4 
is the luminocity of the thernwchromic material in the color-developed state. 

11. Aliquid coating composition according toanyof daims 8 to 10, for forming a thermochromic laminate mem- 
ber capable of reversible change between a metallic luster color and a colorless or pale yellow state or 
the color of a dye or a pigment, wherein the tiiermochromic material consists of microcapsules endpsing 
an electron donating compound, an electron accepting compound and an organic medium capat>le of caus- 
ing a reversible color-forming reaction between said compounds. 

12. A sheet for forming tiiermochromic laminate membercapable of reversible change between a metallic lus- 
ter color and a colorless state, comprising a combination of. 

A) a metallic luster sheet molded from a metallic luster pigment consisting of natural mica particles sur- 
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fedally coated with titanium xid and having a partici siz of 5to lOOiim, andsynth tic resin; and 
B) a th rmbchromic sh t molded from a th rochromic material, which c nsists of an I ctron donating 
compound, an electron accepting compound, and an organic medium capable f causing a reversible 
col r-forming reacti n b tw n said compounds and which has a luminodty of 6 or lower in th col r- 
dev ! p dstat arid a luminodty of 8 rhigh rinth color- xtinguished state, and synth tic resin. 

13. A sheet according to daim 1 2 for forming thermochromic laminate nnember capable of reversible change 
between a metallic luster color and the color of a dye or a pigment, wherein the thermochromic sheet conn- 
prises, in addition to the thermochroic material, a non-thermochromic colored dye or pigment, and has a 
luminodty VI of 8 or lower in the color-developed state and a luminodty V2 of 4 or higher in the color- 
extinguished state, wherein said luminodties satisfy a relation V2 - VI > 1 . 

14w Three combined sheets for forming a thermochromic laminate nnember capable of reversible change be- 
tween a metallic luster color and the color of a dye or a pigment, comprising: 

A) a metallic luster sheet mdded from a metallic luster pigment consisting of natural mica partides sur- 
fadally coated with titanium oxide and having a partide size of 5 to 100 Mm, and synthetic resin; 

B) a thermochromic sheet selected from a group consisting of (a) a sheet nwlded from a thermochromic 
material consisting of an electron donating compound, an electron accepting compound and an organic 
medium capable of causing a reversible color-forming reaction between said compounds and having 
a luminodty of 8 or lower in the color-developed state and a luminocity of 8 or higher in the color-ex- 
tinguished state, and (b) a sheet molded from a thermochromic material consisting of an electron don- 
ating compound, an electron accepting compound and an organic medium capable of causing a rever- 
sible cdor-fbrming reaction between said compounds and having a luminocity of 6 or lower in the color- 
developed state and a luminodty of 8 or higher in the color extinguished state, and a non-thermochromic 
colored dye or pigment mixed therein, wherein the mixture has a luminodty VI of 6 or lower in the color- 
developed state and a luminocity V2 of 4 or higher in the cdor-extinguished state, said luminodties sat- 
isfying a relation V2 - VI > 1; and . 

C) a colored sheet composed of a non-thermochromic colored dye or pigment and synthetic resin, and 
having a luminodty V3 which satisfies a relation V3 - V4 > 1 , wherein V4 is the luminodty of the ther- 
mochromic niaterial in the color-generated state. 

15. Combined sheets according to any of daims 1 2 to 1 4, for forming a thermochromic laminate member ca- 
pable of reversible change from a metallic luster cdor to a colorless or pale yellow state or the color of a 
dye or a pigment, wherein the thernrKx:hromic material consists of microcapsules enclosing an electron 
donating compound, an electron accepting compound and an organic medium capable of causing a re- 
versible cdor-forming reaction between said compounds. 

16. A ttiermochromic laminate member according to any of dainns 1 to 5, or a coating composition according 
to any of dainns 8 to 11, or a sheet for forming the thermochromic laminate member according to any of 
daims 12 to 15, wherein tiie metallic luster pigment is selected from a group consisting of a gold luster 
pigment consisting of natural mica partides surfacially coated with titanium oxide of 41 - 44 wt% with an 
optical thickness of 180 - 240 nm. and having a particle size of 5 - 60 ^m, a gold luster pigment consisting 
of natural mica partides surfacially coated witfi titanium oxide of 30 - 48 wt% with an optical thickness 
of 140 - 240 nm, and having a partide size of 5 - 60 ^m. a gold luster pigment consisting of natural mica 
partides surfadally coated with titanium oxide of 30 - 48 wt.% and furttier witii a non-tiierniKKShromic col- 
ored pigment of 0.5-10 wL%, with a combined optical thickness of 140 - 240 nm, and having a partide 
size of 5 - 60 ^m. a silver luster pigment consisting of natural mica partides surfacially coated witti titanium 
oxide of 16 - 39 wt% witti an optical thickness of 110 - 170 nm. and having a partide size of 5 - 100 pm, 
and a metallk: luster pigment consisting of natural mica partides surfacially coated with titanium oxide of 
45 - 58 wt.% wiht an optical thickness of 245 - 415 nm, and having a partide size of 5 - 60 \un. 

17. A ttiermochromic laminate member, a coating composition or a sheet according to daim 16. wherejn the 
metallic luster pigment is selected from a group consisting of a metallic luster pign^nt consisting of natural 
mica particles surfacially coated with titanium oxkJe of 45 - 58 wt.% and furttier witti iron oxide of 4 - 10 
wt% with a combined optical Uiickness of 245 - 41 5 nm, and having a partide size of 5 - 60 ji m, a metallic 
luster pigment consisting of natural mica partides surfacially coated with titanium oxide of 45 - 58 wt% 
and further with a non-thermochromic colored dye or pigment 0.5 - 1 0 wt% with a combined optical thick- 
ness of 245 - 415 nm. and having a partide size of 5-60 ^m, a metallic luster red pigment consisting of 
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natural mica particles surfacially coated with titanium xid of 45 - 47 wt% with an opticai thickness of 
245 - 275 nm, a metallic luster purpi pigm nt consisting of natural mica particles surfadaliy coat d with 
titanium oxid of 48 - 50 wL^ with an opticai thickn ss f 280 - 310 nm. a metallic luster blu pigment 
consisting of natural mica partlcl s surfacially coated with titanium xid of 51 - 54 wt% with an ptical 
5 thickness of 315- 350 nm, and a metallic luster gre npigm nt consisting of natural mica partid surfa- 

cially coated with titanium xkJ f55-58wt%withan ptical thickness f375-415nm. 

18. A thermochromic laminate member according to any of claims 1 to 5 or combined sheets according to any 
of claims 1 2 to 1 5 for forming a thermochromic laminate member, whteh comprise being adapted for con- 

10 stituting a toy. 

19. A thermochromic laminate member according to any of claims 1 to 5 or combined sheets according to any 
of claims 12 to 15 for forming a thermochromic laminate member, which comprise being adapted for con- 
stituting an accessory. 

20. A thermochromic laminate member according to any of dainrvs 1 to 5 or combined sheets according to any 
of claims 12 to 1 5 for forming a thermochromic laminate member, which comprise being adapted for con- 
stituting an artificial nail. 
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